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ABSTRACT 
Smisha Agarwal Kaysin: The Impact of the Accredited Social Health Activists (ASHA) Program 
in India on the Utilization of Maternity Services from the Antepartum to the Postpartum Period 
(Under the direction of Siân L. Curtis) 
India’s Community Health Worker program- called the Accredited Social Health 
Activist (ASHA) program- is the largest among all countries, with nearly one million ASHA 
trained nationally. In 2006, the Government of India launched the ASHA program with the goal 
to connect communities to the healthcare system and improve maternity health outcomes. The 
aim of this dissertation is to evaluate the effects of the ASHA program on the utilization of 
maternity services.  
In paper 1, we examine the association between exposure to ASHA and retention in the 
continuum of maternity care from the antepartum to the post-partum period, using the 2011-
2012 Indian Human Development Survey (IHDS). We use a multinomial logistic regression 
model to show that exposure to ASHA accounts for a 12 percentage point increase in women 
receiving at least some of the services, and an nine percentage point decrease in women 
receiving no services. However, exposure to ASHA does not increase the likelihood of women 
utilizing all the services along the continuum.  
In paper 2, we assess the characteristics associated with the utilization of ASHA services, 
and the effect of the ASHA program on individual maternity services- —namely, at least one 
antenatal care (ANC) visits, four or more ANC visits, presence of a skilled attendant at the time 
of birth (SBA), and delivery in a health facility. Our study finds that poor women and those 
belonging to marginalized castes were more likely to report ASHA services. Exposure to ASHA 
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services was associated with a 19% (95% CI 11.5-26.4) increase in ANC-1, 7% increase in four or 
more ANC visits (95% CI -0.4 – 14.6), 28% increase in SBA (95% CI 20.8-35.4), and 26% increase 
(95% CI 19.5-33.1) in facility births. Sensitivity analysis suggests that conditional cash transfer 
schemes drive the increase in SBA and facility births. 
The ASHA program is successfully connecting marginalized communities to maternity 
health services. The study highlights the need to improve the coverage of four or more ANC 
visits. Given the potential of the ASHA in impacting service utilization, we emphasize the need 
to strengthen strategies to recruit, train, incentivize and retain ASHA workers.  
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CHAPTER 1: INTRODUCTION 
Women worldwide have a varied healthcare experience during pregnancy and 
childbirth. It is estimated that the lifetime risk of death due to pregnancy is 1 in 180 in 
developing countries.(1) The majority of the deaths are caused by hemorrhage, hypertensive 
disorders and sepsis, all of which can largely be prevented through the timely provision of 
antenatal, skilled birth attendance and postnatal care.(2,3) Structural barriers to accessing care, 
scarcity of skilled providers, substandard quality of care, and high costs of maternity services 
limit the utilization of maternal health services.(4) A number of primary healthcare services, if 
provided at the community-level, can improve the utilization of these services. Pregnancy 
education, screening for pregnancy-related danger signs, triage and facility referrals can be 
effectively provided at the community level by health workers with limited training. Therefore, 
in resource poor settings, local women from the community are trained in maternity care 
services and can serve as community health workers (CHWs). Their role may include provision 
of education and primary care services along the continuum of care from early pregnancy to the 
post-partum period. Additional services could include screening for pregnancy, provision of 
antenatal and post-partum care, encouraging facility-based delivery, and promoting 
breastfeeding and immunization services.(5) CHW programs across several parts of the 
developing world have experienced varying levels of success in improving the access to and 
quality of maternity services.(5) 
A number of studies have demonstrated the positive impact of CHW programs on the 
promotion of reproductive health services and family planning, appropriate care seeking, 
 2 
antenatal care during pregnancy, and skilled care for childbirth. (6–9) Such successes provide a 
powerful argument for continued investments in supporting CHW programs. However, there 
have also been several concerns about the performance and accountability of CHW programs, 
especially in programs scaled beyond the efficacy settings (i.e. ideal circumstances).(10) To date, 
most of the studies on the effectiveness of CHW programs have been small-scale randomized 
trials with interventions delivered under controlled settings; limited evidence exists on the 
effectiveness of national-level CHW programs. To address this gap in evidence, we aim to 
assess the impact of India’s national-level CHW program—the Accredited Social Health Activist 
program—on key high-impact interventions delivered along the continuum of maternity care.  
THEORETICAL FRAMEWORK/CONCEPTUAL MODEL  
The theoretical approach for the proposed study can be explained based on Anderson’s 
Behavioral Model of Healthcare Services.(11) This model was developed in the late 1960s to 
understand why families use health services- It proposed that people’s use of health services is 
determined by their predisposition to use services, factors which enable or impede use, and 
their perceived need for care. Figure 1 identifies these factors at the individual and community 
level, and depicts their association with retention in the continuity of maternity care. 
Factors that predispose the use of healthcare services include demographic factors such 
as age and gender, social structure measured by factors that determine an individual’s status in 
the community, and health beliefs. Education, religion, and caste may be considered as 
measures of an individual’s status in the community. A woman and her family’s attitude, 
values and knowledge about maternal health care and services would influence their perceived 
need and use of health services.   
Anderson proposed that both community and personal resources must be available for 
individuals to use health services. Urban or rural location serve as a proxy for ease of accessing 
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health services at the community level. Distance from the nearest health facility would also 
determine the likelihood of one using the health facilities. Community-level knowledge and use 
of health services would also influence an individual’s decision to seek health services.  
Predisposing factors and enabling resources both contribute to a woman’s perceived 
need for health services during pregnancy. Experience with a prior birth may contribute to the 
perceived need for care in a subsequent birth. Similarly, experience during the first ANC visit 
will be associated with the likelihood of the woman going for another ANC visit and continuing 
to engage with the health services throughout her pregnancy. 
In his discussion, Anderson discusses the idea of mutability of factors- the idea that 
factors with a high degree of mutability (i.e. can be relatively easily changed), can be targeted 
through changes in policy. For example, predisposing demographic characteristics can be quite 
difficult to change; however, programs targeted at enabling factors such as decreasing the effect 
of large distances from health facilities, may have a more direct short-term effect on the 
utilization of services. CHW programs intersect with the mutable concepts in Anderson’s 
model, by directly influencing enabling factors and the need for services. Community-level 
health education by a CHW may increase overall community awareness of available health 
services, and perceived needs for care. The availability of CHW within the community makes 
some healthcare services and governments incentives (such as cash transfers for facility 
deliveries) more accessible to the communities. Early identification of possible birth-related 
complications by a CHW may further emphasize the actual need to receive services at the health 
facility. 
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Figure 1: Factors affecting utilization of antenatal care, skilled birth attendance, and 
postnatal care 
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 Specific aims 
What is the effect of the national-level ASHA program in India on women’s retention in 
the maternity continuum of care and on the number of antenatal visits (ANC), facility delivery 
and skilled birth attendance (SBA)?  
a. Retention in the continuum of maternal and child healthcare 
H1: Completion of the maternity continuum of care (defined as receiving at least one 
ANC visit, four or more ANC visits, SBA and post-natal care for mother or child), will be 
greater for women who are exposed to an ASHA compared to those who are not. 
b. Characteristics of women who receive services from ASHA 
This sub-aim will describe the individual demographic characteristics of women who 
report the receipt of services from ASHA.  
H2: More educated women, and women from high SES will be more likely to report 
receiving services from ASHA in areas that have an active ASHA 
H3: Women who belong to upper castes will be more likely to receive services from 
ASHA compared to other women who live in an area with an active ASHA.  
c. Association between ASHA exposure and maternal health services utilization 
H4: Pregnant women living in communities with an active ASHA are more likely to 
have ANC-1 and ANC-4 compared to women living in communities without an ASHA.  
H5: Pregnant women living in communities with an active ASHA are more likely to 
deliver in health care facilities/have skilled attendance at the time of birth compared to women 
living in communities without an ASHA 
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ORGANIZATION OF THE DISSERTATION 
This dissertation is presented in 6 chapters. Chapter 1 introduces the background, 
theoretical framework and specific aims of the research. Chapters 2 and 3 provide a review of 
the literature. Chapter 2 covers the state of maternal health, trends in and factors affecting the 
utilization of antenatal care, having a skilled attendant at the time of birth, giving birth in a 
health facility, and post-natal care for the mother and child. Chapter 3 describes the role of 
community health workers in advancing the health of women and children.  
Chapters 4 and 5 present two substantive research papers—Chapter 4 focuses on the 
cross-sectional associations between exposure to ASHA and retention in the maternity 
continuum of care; Chapter 5 explores the factors associated with receipt of ASHA services, and 
the impact of the ASHA program on utilization of maternity health services. The final Chapter 
synthesizes overall conclusions, and programmatic and policy implications. 
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CHAPTER 2: MATERNAL HEALTH SERVICES 
Over the past three decades, the worldwide maternal mortality ratio (MMR- measured 
as maternal deaths/100,000 live births) has reduced by half. There has been a remarkable 
improvement in the global lifetime risk of maternal deaths from 1 in 73 in 1990 to 1 in 180 in 
2015.(12)  Despite these survival gains, much progress is left. South Asia has the second highest 
number of maternal deaths with a lifetime risk of 1 in 43 (66,000 maternal deaths), after sub-
Saharan Africa (lifetime risk of one in 16). India, alone accounts for nearly 15% of the maternal 
deaths worldwide with approximately 45,000 maternal deaths annually.(12)  
Most maternal deaths occur between the third trimester of pregnancy and the first week 
after birth. In the region of Matlab in Bangladesh, data suggests that MMR is greatest in the first 
day after delivery than in any other postpartum period.(13) This provides support for 
prioritizing professional care during the intrapartum period.  Three-quarters of all maternal 
deaths in 2003-2007 were due to direct causes such as hemorrhage, hypertensive disorders, 
abortion and pregnancy-related sepsis.(3) Early identification of these conditions during the 
antenatal or postpartum period can prevent an adverse pregnancy outcome for the mother and 
child. Indirect causes such as HIV, malaria, tuberculosis and anemia account for the remaining 
25% of the deaths.(3) These conditions are likewise highly preventable and treatable with 
adequate monitoring of the mother during pregnancy, intrapartum and postpartum periods.  
Several factors contribute to a woman’s decision to seek maternal health services, and 
the quality of maternal health services she receives. Thaddeus et al. identify socio-economic and 
cultural factors, accessibility of facilities, and quality of care as the three key factors that affect 
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utilization of health services. (14,15) Individual factors such as the mother’s age, marital status, 
parity/birth order, religious beliefs, family support for healthcare seeking, recognition and 
perceived severity of complications also play into the decision to seek care.(16,17) Maternal 
mortality is also high where the education and status of women is low. In several cultures, 
childbirth is viewed as a normal process for which medical intervention is not perceived as 
necessary.(16) Geographic distance from health facilities and costs around childbirth negatively 
affect access to care.(13) Affordability and the fear of anticipated costs may deter the use of 
health services.(18,19) Supply side factors, such as availability of health facilities equipped with 
supplies and healthcare workers, as well as the perceived quality of these services also play a 
critical role in the decision to seek care.(2) Several inequities are observed in healthcare seeking 
and outcomes. A systematic review of inequities in utilization of maternal health services 
suggests some common trends in inequities in most developing countries. Women in rural 
areas, from a lower socioeconomic strata, and those in marginalized communities (e.g. the 
scheduled castes in India) tend to have worse healthcare utilization across the continuum of 
maternity care, and subsequently worse health outcomes.(16) 
The Sustainable Development Goals (SDG) build on the momentum in improving 
maternal health laid out by the Millennium Development Goals. SDG 3.1 aims to reduce global 
MMR to less than 70 deaths per 100,000 live births by 2030, worldwide.(12) A recent World 
Health Organization (WHO) publication, The Strategies Towards Ending Preventable Maternal 
Mortality (EPMM) lays out five strategic objectives for improving maternal health.  This includes 
addressing inequities in access and quality of reproductive health services, ensuring universal 
coverage, addressing causes of maternal mortality, strengthening health systems and ensuring 
accountability to improve quality and equity of care.(20) Specific indicators such as antenatal 
care (ANC), skilled attendance at birth (SBA), and post-natal care (PNC) can be used as 
 9 
“tracers” of progress towards universal health coverage by measuring the coverage of specific 
component interventions.  Antenatal and early postpartum care provide opportunities to 
identify and address problems along the continuum of care.  In effect, they not only improve 
maternal survival but also reduce the overwhelming burden of neonatal deaths.(18) The 
following sections describe the evidence on the effectiveness of timely antenatal care, skilled 
attendance and facility births, and timely post-natal care on maternal and infant health, 
specifically in India. 
ANTENATAL CARE 
Antenatal care (ANC) has long been considered a core component of maternal and child 
health services. It involves a combination of strategies to screen and detect early pregnancy 
related risk factors, delivery of health education as well as timely intervention. In 2001, a WHO 
led multi-country randomized control trial (21) and systematic review (22) concluded that the 
delivery of essential ANC interventions can occur over 4 ANC visits at specified times in 
women with no other medical complications (about 75% of all women).(23) The ensuing 
recommendations by the WHO were to have the first ANC visits as early as possible, preferably 
in the first trimester, and the last visit near the expected date of birth or at 37 weeks.(24,25) 
Having ANC early enough in the pregnancy can allow for sufficient time to diagnose and treat 
diseases like anemia and sexually transmitted infections (STI’s), which may result in an adverse 
pregnancy outcome.  
 Timely and appropriate ANC has benefits for both the mother and the newborn. Several 
studies have shown an association between delayed initiation of ANC or less than 4 ANC visits 
and preterm birth or low birthweight.(26,27) ANC interventions alone do not result in a direct 
reduction of maternal mortality as they do not address the complications arising during labor, 
which are the leading cause of maternal deaths.(23) However, ANC interventions focus on 
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maternal health and present opportunities to reach the mothers with a number of interventions, 
connecting mothers to the health facility, and consequently affecting improvements in the 
survival of mothers and infants. Critical ANC components such as tetanus immunizations, 
treatment of malaria and STIs/HIV during pregnancy,  and interventions to improve women’s 
nutritional status can result in direct benefits for the mother and child.(23)  
While the number and timing of ANC visits can be measured and monitored, several 
challenges exist in assessing the quality of ANC. The delivery of individual components of 
ANC may vary by the type of provider and location. For example, the scope of services 
provided by health workers in community-based ANC is typically different from what is 
feasible in a facility. A number of community-based ANC programs refer women to facilities for 
specific tests. The depth and accuracy of screening methods and counselling during ANC is also 
dependent on the training and knowledge of the provider. Several studies have noted the poor 
quality of antenatal care and highlighted the need for an emphasis on not only the number but 
the quality of ANC.(28–32) Despite these criticisms of the value of ANC, it continues to be 
recommended as one of the most critical determinants of maternal and child health. 
The coverage of ANC, defined as at least one ANC visit, is estimated at 71% 
worldwide.(25) However, the coverage of all four recommended ANC visits drops to 44% with 
large variations by geographic areas (urban and rural) and socio-economic status.(24) For 
example, in Africa, 80% of women in the richest quintile receive three or more ANC visits 
compared to only 48% of women in the lowest wealth quintile.(24) South Asian countries are 
notable for their relatively low use of ANC. For example, in Nepal, less than 10% of women 
have four or more ANC visits.(23)  Overall trends in ANC tend to mask the urban/rural and 
socio-economic variations. Urban women are twice as likely than rural women to have more 
than four ANC visits.(23) A third of all rural women, and two-thirds of women with no 
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schooling or primary schooling  do not receive any ANC.(23)  In most countries, outside of sub-
Saharan Africa, there is a steep decline in the use ANC after the first child.  
In India, one in five women do not receive any ANC. Women in the state of Uttar 
Pradesh are the least likely to receive ANC from a doctor compared to all other states, but most 
likely to receive care from an auxiliary nurse midwife (ANM), nurse, midwife or lady health 
visitor.(33) The coverage of ANC visits sharply declines after the first visit in India. Only 37% of 
women have the recommended 4 ANC visits.(33) Among women seeking ANC, only 44% had 
the first ANC visit in the first trimester; the median timing of first ANC overall is 3.8 months of 
gestation (4 in rural areas and 3.3. in urban areas). Women who do not receive ANC tend to be 
disproportionately older, with higher birth orders, poorer and less educated.(33,34) Additional 
differences are seen by caste; women from scheduled tribes (historically disadvantaged 
indigenous tribes) are least likely to receive ANC.  
SKILLED BIRTH ATTENDANCE AND FACILITY DELIVERIES 
The risk of maternal death is highest in the post-partum period immediately after 
childbirth and within 24-48 hours. Therefore, the presence of skilled attendance during 
childbirth is important for both, the health of the mother and the baby.  Estimates suggest that 
skilled attendance at birth can prevent 16 to 33% of maternal deaths worldwide.(35) Skilled 
attendance and institutional deliveries also affect neonatal outcomes; both these measures are 
lowest in countries with the highest neonatal mortality rates.(36) In 2004, the WHO, the 
International Federation of Midwives (ICM) and the International Federation of Gynecology 
and Obstetrics (FIGO) emphasized the pivotal role of skilled attendance at birth in improving 
health outcomes for mothers and newborns.(37,38) The 2005 Lancet Maternal Survival series 
described childbirth in health facilities as the single most likely strategy to prevent maternal 
deaths.(18)  Recommendations for facility-based deliveries promote the idea of maintaining 
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normality of the birthing process, with timely watchfulness for complications and primary 
prevention, when necessary.(28) 
A skilled attendant is “an accredited health professional- such as a midwife, doctor, or 
nurse- who has been educated and trained in proficiency in the skills needed to manage normal 
(uncomplicated) pregnancies, childbirth, and the immediate postnatal period, and in the 
identification, management and referral of complications in women and newborns.”(38) A 
skilled attendant is central to the continuum of care, and works with other providers in the 
community (such as traditional birth attendants) to develop strong linkages from the 
community to the health facility. While skilled attendants such as doctors are most likely 
available only in health facilities, attempts have been made to make skilled delivery available at 
the community level by training nurses, midwives, community health workers and traditional 
birth attendants in childbirth.(39) Some argue that an emphasis on home-based birth with a 
skilled attendant (as opposed to facility births) can increase the coverage of skilled attendance, 
especially in communities where few health facilities cover large geographic areas. Though this 
approach is preferred over the absence of any skilled attendants at birth, it falls short of the 
optimal standards since a community skilled attendant may not have any back-up from 
healthcare professionals in a health facility or hospital to deal with unexpected complications. 
Therefore, home-based care with prompt referral and emergency transport capability along 
with facility-based emergency obstetric services are recommended.(28,38) 
Over the last two decades, there has been a slow but sure trend towards 
professionalization of childbirth, with a notable increase in doctor-assisted childbirth.(4) 
Similarly, there has been an upward trend in facility births, since professional maternity 
services are most likely available in facilities.  Despite these improving trends, millions of 
women are still left without any skilled attendance at birth.  Less than 40% of women in sub-
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Saharan Africa, and less than 30% of women in south Asia have skilled attendance at birth.(36) 
Progress in skilled provider-assisted childbirth has been higher in urban areas compared to 
rural areas.  In sub-Saharan Africa and south and southeast Asia, where a large majority of the 
population is rural, professional coverage at birth increased by just 10 percentage points 
between 1992 and 2005 in rural areas.(4) More than half of all births in sub-Saharan Africa and 
Asia are still delivered at home.(37) 
Women may be deterred from seeking care at the facility due to barriers such as distance 
from the health facility, lack of transportation, costs, cultural or religious acceptability, 
restrictions on leaving the house and the perceived quality of interpersonal and quality 
treatment upon reaching the health facility.(28) Women may prefer home birth with a skilled 
attendant to avoid costs and maintain the normality of birth. Another key barrier is the 
availability of trained providers and quality of health services.(4) Several studies have shown 
that the quality of facility-based maternal services is poor, often with poor knowledge of 
providers and inappropriate management of complications.(4,40) Studies have also reported 
poor, disrespectful, and exploitative treatment of women by facility health workers.(4) Most 
developing countries show that the poorest groups are least likely to access skilled delivery 
care.(4,41,42) 
In India, more than 60% of all births take place at home- 51 percent of all births more 
take place at the woman’s own home, and 9% at the parent’s home. Substantial variations are 
observed by rurality; two-thirds of births in urban areas, and less than a third of deliveries in 
rural areas take place in health facilities.(33) Only 18% of women in scheduled tribes (ST) 
deliver in health facilities. Institutional delivery is greatest (75%) among women who received 
four or more ANC visits, and least (10%) among women who did not receive any ANC. 
Mother’s education and higher household wealth are positively correlated with facility 
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deliveries. Thirty-five percent of births are assisted by a doctor, and 10% by an ANM, nurse, 
midwife or LHV. More than a third of all births are assisted by a traditional birth attendant; 16% 
by friends and families.(33) 
POSTNATAL CARE 
The importance of postnatal care has only recently come to light. In 2013, a WHO 
steering group formulated recommendations for optimal postnatal care in low and middle 
income countries based on evidence in its support. For an uncomplicated vaginal birth in a 
health facility, mothers and newborns should receive care for at least 24 hours. For home births, 
the first postnatal contact should be within 24 hours following birth, with at least three 
additional postnatal contacts on day 3 (48-72 hours post birth), between days 7-14, and six 
weeks after birth. Home visits are recommended for the mother and infant in the first week 
after birth (43) Several life-threatening disorders may emerge immediately post-partum for the 
mother and child. Postnatal checkups provide an opportunity to assess and treat any 
pregnancy-related complications, and counsel the mother on caring for herself and the 
newborns. The risk of death decreases steadily by postpartum days two.(28)  The recommended 
content of postnatal care includes assessment of the mother (i.e. vaginal bleeding, blood 
pressure, fundal height, uterine involution, psychological well-being etc.) and baby (i.e. feeding 
history, signs of fever, rapid breathing, jaundice etc.), counselling on exclusive breastfeeding, 
cord care and other postnatal care for the newborn, iron and folic acid supplementation, 
prophylactic antibiotics if appropriate, and counselling on hygiene, nutrition and birth 
spacing.(43) The adoption of the term “postnatal” was recommended to avoid the 
interchangeable use of “postpartum” referring to issues pertaining to the mother, and 
“postnatal” for issues pertaining to the newborn.(44) Therefore, “postnatal” is used here for all 
issues pertaining to the mother and baby up to 42 days (6 weeks) after birth. 
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Postnatal care is among the weakest of all maternal and child health programs 
worldwide with universally low coverage rates.(45) Women who deliver in a health facility are 
more likely to receive a postnatal checkup within two days of birth compared to women who 
deliver at home.(46) Home births, especially those without any skilled attendance, place the 
responsibility of a postnatal checkup on the mother. Studies in South Asia suggest that even in 
places where postnatal services are available, mothers may perceive postnatal check-up to be of 
little value.(47) Evidence suggests that 7 out 10 women who do not give birth in healthcare 
facilities do not receive any postnatal care.(4) In four countries in South Asia (Bangladesh, India, 
Nepal and Pakistan), only 15-28% of women who give birth at home receive any postnatal 
care.(46) Similar to ANC and SBA, mother’s age at birth, birth order, urban/rural residence, 
mother’s education, and household wealth are key determinants of PNC.  
As per the 2008 National Family Health Survey (NFHS)-India data, 58% of women do 
not receive any postnatal check-up, and only 37% receive post-natal care with the first two days 
of birth.(33) Among women who deliver at home, only 15% receive any postnatal check-up. 
Similar to other coverage parameters, the likelihood of postnatal check-up within the first two 
days are positively correlated with mother’s education and household wealth index. 
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CHAPTER 3: ROLE OF COMMUNITY HEALTH WORKER PROGRAMS IN 
ADVANCING THE HEALTH OF WOMEN AND CHILDREN  
In 1978, Primary Health Care (PHC) was proposed as a means for achieving ‘Health for 
All’ through the Alma Ata Declaration. PHC took a holistic view of improving the health of 
poor populations and emphasized health as not just the result of biomedical interventions, but 
an outcome of social determinants, community participation and empowerment.(48) Alma-Ata 
emphasized the delegation of tasks for maternity care to a cadre of community of workers. 
Consequently,  community health worker (CHW) programs became the cornerstone for rapidly 
expanding healthcare services for poor populations.(49) The term CHW may be used for 
different types of “volunteer, salaried, professional or lay health worker whose level of training, 
competencies, scope of practice and integration in the health system vary widely”.(50) 
Following the Alma Ata Declaration, the focus of training health workers shifted from training 
in large teaching hospitals towards emphasis on preventive health and bringing care closer to 
the community, with an emphasis on achieving equity.(51) Community volunteers were trained 
as traditional birth attendants and CHWs to provide maternal and child health services.(51) 
Over the 1980’s and 1990’s, several pilot CHW programs reported substantial improvements in 
healthcare outcomes, demonstrating the potential contribution of CHWs.(52,53) However, most 
national level CHW programs were variably implemented and reported several challenges that 
limited the effectiveness of these programs.(54–56) Scaled CHW programs had high levels of 
attrition and overall reduced quality of care. It was argued that the poor performance of these 
national level programs was not due to the failure of the concept of CHWs, but the lack of 
ongoing training, supervision, logistical and financial support, as well as weaker linkages to the 
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health system.(51) Often CHWs were unpaid volunteers and were not accountable to the health 
system. Where strategies to expand care through CHWs was employed as an alternative rather 
than a complement to professional care, the results were poor.(57) Several debates about 
selective versus comprehensive PHC approaches ensued.(56) In the 1990’s, the WHO reversed 
its policy, discouraging the use of traditional birth attendants and promoted facility births with 
the presence of skilled attendants.(51)  
In 2006, the World Health Report addressed the acute shortage of human resources in 
healthcare in low and middle income countries. It reported a critical shortage of health care 
workers in 57 countries with a global deficit of 2.4 million doctors, nurses, and midwives.(58) It 
proposed that this crisis can be tackled by getting the “right workers with the right skills in the 
right place doing the right things.” In 2008, on the 30th anniversary of Alma Ata, the WHO 
endorsed the need for a renewed focus on PHC and a themed issue on PHC ensued in the 
Lancet.(51) The World Health Report entitled “Primary Health Care- Now More Than Ever” 
emphasized four principles for a renewed focus on PHC- universal coverage of essential 
healthcare services, people-centered services, health integrated across all public policies and 
leadership that can steer health systems to be more equitable and efficient.(57)  Community 
participation and ownership were highlighted as the weakest realized aspects of PHC.(51) 
Revitalization of PHC and recognition of the acute shortage of healthcare workers, shifted the 
focus again on developing strong CHW programs where CHWs are adequately trained, and 
linked to primary healthcare facilities and first-referral services.(51,59) There was consensus 
that a midway approach involving linking communities and facilities along the continuum of 
care is more effective in improving maternal and newborn health.(51,60) Community 
participation, a central tenet of PHC, is more difficult to implement than some of the technical 
aspects of maternity care, which are easier to scale. However, advocates of PHC suggested that 
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interactions between families and CHWs are key to facilitating community participation and 
ownership.(51)  
ROLE OF COMMUNITY-BASED INTERVENTIONS ALONG THE CONTINUUM OF CARE 
A CHW can provide the first line of care for mothers and children, and promote 
adoption of existing government programs in the community. A number of interventions in the 
ANC package can be safely delivered by healthcare workers such as auxiliary 
nurses/midwives, CHWs and other primary healthcare workers.(23) They can identify 
pregnant women, counsel them, support birth planning, and identify complications during the 
antenatal period.(24) Families may incur significant financial and opportunity costs in travelling 
to health facilities to receive ANC. CHW’s are often present within the community and are able 
to make home visits. Bhutta et al. conducted a systematic review of evidence to recommend 
several behavioral and promotional interventions which can be effectively delivered by CHWs 
with limited training or trained CHWs along the continuum of maternal health care. These 
include the promotion of reproductive health services and family planning, appropriate care 
seeking and antenatal care during pregnancy, and skilled care for childbirth.(61) Additionally, 
CHWs can play a critical role in several preventive and treatment interventions to support 
adequate maternal and child nutrition and vitamin supplementation, identification of high-risk 
pregnancies and childhood illnesses, and early management of preterm labor, malaria in 
pregnancy, infections and malnutrition in children.(61) The exact role of CHWs varies by the 
type of CHW cadre and by country.  
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EVIDENCE ON EFFECTIVENESS OF CHW PROGRAMS  
Recent cluster randomized trials (6,7,62) and controlled trials (9,52) have assessed the 
impact of CHWs on maternal and child healthcare outcomes. Although the exact nature of the 
approaches differed, community engagement and participation with a link to the health system 
was a common thread between the studies. In addition to significant reductions in maternal or 
neonatal mortality, some studies also reported on intermediate coverage outcomes. In Nepal, a 
study comparing women who were engaged in a community-based participatory intervention 
to those who were not, reported significantly higher odds of any antenatal care (OR: 2.82; 95% 
CI: 1.41-5.62), institutional delivery (OR: 3.55, 95% CI: 1.56-8.05), and birth attended by a trained 
provider (OR: 3.53, 95% CI:1.54-8.10).(63) Similarly, a study assessing the impact of lady health 
workers and traditional birth attendants in Pakistan reported an increase in the proportion of 
facility-based deliveries from 18% to 30%, and a decrease in home births from 79% to 65% over 
a two-year program period.(9)  
In 2010, a Cochrane review was conducted to assess the effects of lay health worker 
(LHW) interventions in primary and community health care settings on maternal and child 
health outcomes.(64) LHWs were defined as “any health worker carrying out functions related 
to healthcare delivery, trained in some way in the context of the intervention, and having no 
formal professional or paraprofessional certificate or tertiary education degree.” The review 
indicated promising benefits of LHWs on promoting immunization uptake, initiation of 
breastfeeding, and exclusive breastfeeding. Limited quality evidence reported on the 
effectiveness of LHWs in reducing child mortality, neonatal mortality, and improving care-
seeking for childhood illnesses. Insufficient evidence was found on other maternal health 
outcomes to allow statistical pooling. While over 60% of the studies included in this review 
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were from high-income countries, the results were not much different from a similar Cochrane 
review conducted in 2005 that focused only on low and middle income countries.(65) 
Concerns around inadequate performance of health workers are widespread. (66) The 
evidence on quality of care offered by community or lower cadre health workers versus facility 
and upper cadre health workers is mixed. A study by Arifeen at al. in rural Bangladesh showed 
that in 19 health facilities and catchment areas, lower cadre health workers (family welfare 
visitors) were more likely to correctly classify sick children compared to higher-level workers. 
The lower cadre workers also provided correct information on home care.(67) Haines et al. have 
identified several determinants that determine the success of CHW programs.(5) Consistent 
national political support is critical to ensuring that policies and funds are in place to support 
CHWs and their integration into the larger health system. Checks and balances need to be in 
place to ensure that CHWs are perceived as an integral part of the healthcare system by the 
community and particularly by health professionals in facilities. Additional mechanisms should 
ensure that CHWs are adequately compensated and any financial incentives for improved 
performance are delivered. Opportunities for ongoing training and supportive supervision may 
further improve the performance of CHWs.(5,68)  
In conclusion, the success of small scale, often non-governmental, experimental CHW 
programs is evident. It is much less clear whether large-scale national-level CHW programs can 
be effective in improving the health of mothers and children.(69) 
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CHAPTER 4: ARE COMMUNITY HEALTH WORKERS EFFECTIVE IN 
RETAINING WOMEN IN THE MATERNITY CARE CONTINUUM? EVIDENCE 
FROM INDIA 
OVERVIEW 
Background: Despite the recognized importance of adopting a continuum of care 
perspective in addressing the care of mothers and newborns, evidence on specific interventions 
to enhance engagement of women along the maternity care continuum has been limited. We use 
the example of the Accredited Social Health Activist (ASHA) program in India, to understand 
the role of community health workers (CHWs) in retaining women in the maternity care 
continuum. 
Methods: We assess the association between individual and cluster-level exposure to 
ASHA and four key components along the continuum of care- at least one antenatal care (ANC) 
visit, four or more ANC visits, presence of a skilled attendant at the time of birth (SBA), and 
post-natal care for the mother or child within 48 hours of birth. To understand which of these 
services experience maximum drop-out along the continuum, we use a linear probability model 
to calculate the weighted percentages of using each service. We assess the association between 
exposure to ASHA and number of services utilized using a multinomial logistic regression 
model adjusted for a range of confounding variables and survey weights. 
Results: Our study indicates that exposure to the ASHA is associated with an increased 
probability of women receiving at least one ANC and SBA. In terms of numbers of services, 
exposure to ASHA accounts for a 12 (95% CI: 9.1-15.1) percent increase in women receiving at 
least some of the services, and an 8.8 (95% CI: -10.2- -7.4) percent decrease in women receiving 
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no services. However, exposure to ASHA does not increase the likelihood of women utilizing 
all the services along the continuum. 
Conclusions: While ASHA are effective in supporting women to initiate and continue 
care along the continuum, they do not significantly affect the completion of all services along 
the continuum.  
BACKGROUND 
The continuum of care is an essential principle of programs targeting improvements in 
maternal, newborn, and child health. Between 1990 and 2015, the maternal mortality ratio has 
halved globally, however progress has been patchy. Nearly 26 countries have made no 
progress, and in 12 countries, the maternal mortality ratio has increased.(12) Since 1990, while 
rapid progress has been made in reducing  deaths of children under 5 years of age, slower gains 
have been made in newborn deaths and stillbirths,(70) with an estimated 2.6 million third 
trimester stillbirths in 2015.(71) Integrated services that address the entire continuum from the 
antepartum to the postnatal period have emerged as a key factor to influence gains in maternal 
and child survival.(28,70,72,73) The continuum of care is defined along two dimensions- 
throughout the life cycle including adolescence, pregnancy, childbirth, postnatal period and 
childhood, and across the levels of care from the household to the health facility.(60) The 
continuity of care lens recognizes the intergenerational gains for the mother and child achieved 
from intervening earlier during the adolescent and antepartum periods.  
For most women in low-income countries, the first point of entry into the maternity care 
continuum is typically during pregnancy. Timely and appropriate antenatal care (ANC) affects 
not just the health of the mother but also the newborn.(23,24,37) Delayed initiation of ANC or 
fewer than four ANC visits is associated with preterm birth or low birth weight.(26,27) There is 
a consistent link between ANC and skilled birth attendance (SBA)/facility-based delivery;(74–
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76) SBA is at least six times more likely among women who have had at least one ANC visit 
compared to women with no ANC.(23) Globally, studies have shown a strong relationship 
between more than four ANC visits and delivering in a health facility. Similarly, a strong 
correlation exists between ANC and PNC, and SBA and PNC. Women who have four or more 
ANC visits or deliver with a skilled birth attendant are more likely to receive PNC.(46)  Timely 
and appropriate PNC also has significant benefits for both the mother and the child.(6,77) 
More recently, studies have specifically adopted a continuum of care lens to identify 
demographic factors associated with the engagement of women along the maternity continuum. 
(74,75,78)  Though the studies have slight variations in the components comprising the 
continuum, including family planning, one or more ANC visits, four ANC visits, SBA, facility 
births and PNC measured at 24 hours, 48 hours, two weeks and six weeks, common themes 
have emerged.  Women who are wealthier, more educated and have greater autonomy are more 
likely to receive a greater number of health services. (74,75,78) Less than one quarter of women 
in the three South Asian countries and 15 percent in six sub-Saharan African countries receive 
all the elements along the continuum.(75) All three studies emphasized the need for increased 
attention and research to understand factors that may improve retention along the continuum 
of maternity care. 
One approach that has often been used to enhance engagement along the continuum 
involves training community health workers (CHWs) to engage with pregnant and postpartum 
women.(5,79,80) However, this approach has not been empirically tested.  CHWs can undertake 
a variety of tasks at the community level, including  providing maternity stage-appropriate 
health education, connecting women to health care facilities, and providing home-based 
primary health care services, including several components of ANC and PNC.(5,61) Globally, 
there has been a renewed interest in investing in CHWs programs for their potential impact on 
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strengthening primary health care linkages for women and children. Several south Asian  and 
African countries, including India, Bangladesh, Ethiopia, Kenya, Uganda, Ghana, and South  
Africa, are investing in training and deploying cadres of CHWs to focus on maternal, newborn, 
and child health.(5,68,81) Given their scale and the investments, it is important to assess the 
evidence on the effectiveness of these programs.  
Our study evaluates the role of CHWs in retaining women in the maternity care 
continuum, using the example of the Accredited Social Health Activist (ASHA) program in 
India. The ASHA program in India is the largest CHW program, with nearly one million 
ASHA’s operating nationally. The ASHA play a critical role at each point along the continuum-- 
counsel pregnant women on birth preparedness, safe delivery, feeding practices, immunization 
and family planning; accompany mothers and their families to the health facility; and provide 
care and referrals for newborn and childhood ailments.(82) We quantitatively assess the 
association between exposure to the ASHA program and four key components along the 
continuum of care—at least one ANC visit, four or more ANC visits, presence of a skilled 
attendant at the time of birth, and post-natal care for the mother or child within 48 hours of 
birth; and explore how exposure to ASHA may influence the number of services utilized along 
the continuum. 
METHODS 
Data for this study come from the nationally representative Indian Human Development 
Survey (IHDS), funded by the National Institutes of Child Health and Human Development 
(NICHD), and produced by the National Council of Applied Economic Research (NCAER), 
New Delhi and the University of Maryland. The study uses IHDS-II data from interviews with 
ever-married women aged 15-49 years, regarding health, education, fertility and family 
planning, collected in 2011-2012.(83)  IHDS-II comprises of data from 42,152 households, across 
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33 states and union territories, 384 districts, 1420 villages, and 1042 urban blocks located in 276 
towns and cities. The rural sample was drawn using stratified random sampling, and the urban 
sample was a stratified sample of towns and cities within states, selected using probability 
proportional to the population size. Our study focused on data from 13,705 women with a live 
birth since 2005.(83)  
Study measures 
The key outcome measures for this analysis were receipt of at least one antenatal care 
visit (ANC-1), receipt of four or more ANC visits (ANC-4), having a skilled attendant at birth 
(SBA), and receipt of postnatal care either for the mother or the child within 48 hours after birth 
(PNC). Medical doctors, nurses, and auxiliary skilled birth attendants are considered as skilled 
birth attendants.(84)  
A woman was considered exposed to an ASHA if she responded that an ASHA assisted 
her in response to at least one of the following questions- “Where did you get a pregnancy card 
made?”;“Did you get help from anyone for making a pregnancy card/registration?”; “Who 
visited you when you were pregnant?”; “Who facilitated or motivated you to go to a health 
facility for delivery?”; and “Who arranged the transportation to take you to the health facility 
for delivery?”. In addition to individual reports of exposure to ASHA, we sought to understand 
how community-level exposure to ASHA may affect individual health-seeking. The mean 
cluster exposure value was calculated as the number of women who reported exposure to an 
ASHA in a cluster during the last birth divided by the total number of eligible women who had 
a birth in the 6 years preceding the survey in the cluster. This measure value ranges from 0 to 1 
and can be interpreted as the ‘intensity’ of cluster-level exposure. This intensity of exposure was 
further categorized as “no exposure”, medium exposure (exposure values>0-<0.50, and high 
exposure (exposure values >=0.50-<=1).  
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Analysis 
 A number of descriptive approaches were used to assess the association between the 
utilization of individual services comprising the continuum and exposure to ASHA, and to 
identify the elements of the continuum that are most frequently missed.  First, we used a matrix 
to assess which combination of services is frequently observed in the sample population. In the 
matrix, we categorize each service individually, and sum the number of services as “none”, 
“some” (any 1, 2 or 3 services) and “all” services.  Utilization of “some” services signifies service 
initiation and continuation along the continuum, and utilization of “all” services signifies 
completion of the continuum of services. We calculate the unadjusted weighted percentages of 
each of the individual services comprising the continuum by individual ASHA exposure, and 
by cluster-level ASHA intensity. Finally, we use a linear probability model to generate 
probabilities of utilizing maternity services by individual and cluster-level ASHA exposure 
intensity, adjusted for confounding variables. Enrollment and retention within the continuum is 
not a sequential process. Some women may drop out of the continuum in the earlier stages (e.g. 
at ANC-4), and may enter the continuum at a later stage (e.g. for SBA). These descriptive 
analyses help us assess where significant drop-outs from services occurred, the effect of 
increasing ASHA intensity on the outcomes, and the change in the relationship between ASHA 
exposure and the outcomes when women’s demographic characteristics are accounted for.  
In order to understand how exposure to ASHA influences the utilization of services 
across the continuum, we examined the relationship between exposure to ASHA and receipt of 
maternity services in two ways: 1) We modelled the outcomes categorized as “none”, “some”, 
and “all” with the two exposure specifications of individual ASHA exposure, and cluster -level 
ASHA exposure intensity using a multinomial logistic regression model; 2) To look more 
closely at the association between exposure to ASHA and number of services, we fitted a 
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multinomial logistic regression model with the number of services categorized as 0, 1, 2, 3, and 
4 as the outcome with the two ASHA exposure specifications. Predicted probabilities, marginal 
effects and confidence intervals were calculated across each level of the outcome using the 
margins command in Stata. Margins uses the delta method to estimate the standard errors of the 
marginal effect.(85)1 All analyses, conducted using Stata 14.1 (Stata Corp LP, College Station, 
Texas), are restricted to clusters with two or more women and accounts for survey weights.  
We controlled for a number of potentially confounding variables.  These included socio-
demographic characteristics of the women- including maternal age (15-19, 20-24, 25-29, 30-34, 
35-39, 40-49 years), maternal education (1-5 years, secondary 6-11 years, 12 years or more of 
education), maternal caste (upper/forward caste, scheduled caste (SC), scheduled tribe (ST), 
other backward caste (OBC)), religion (Hindu, Muslim, other religions), parity, and household 
wealth index. OBC, SC and ST are official Government of India caste classifications for groups 
of historically disadvantaged people. We used polychoric principal components analysis (PCA) 
to estimate household wealth quintiles with information about household asset ownership and 
household characteristics from the IHDS household surveys.(86)  
RESULTS 
Trends in the utilization of maternity services along the continuum of care 
Over 60 percent of the women were under 30 years of age (Table 1). One third of the 
women had no formal education. Over 50 percent of the sample is from high-focus states, 43 
percent from other states, and 4 percent from northeastern states. Seventy-one percent of the 
                                                     
1 Our initial plan was to model this relationship using ordered logistic regression; however, our model 
rejected the Lagrange multiplier test for  proportional odds, which assumes that the relationship between 
each pair of the outcome groups is the same.(126) We explored the use of a partial proportional odds 
model, which relaxes the proportional odds assumption for some variables while maintaining it for 
others.(127) However, the estimates obtained using this model approximated the multinomial logistic 
model, and the later was used in the final models for easier interpretability.  
 28 
sample is rural (Table 1). Twenty-five percent of the women in the sample reported exposure to 
ASHA. Measured as cluster-level intensity, 41 percent women lived in clusters where no ASHA 
services were reported, 36 percent lived in clusters where a “medium” intensity of ASHA 
services were reported, and 23 percent lived in clusters where “high” ASHA intensity was 
reported.  
Most women (71.38%) utilized between 1-3 services along the maternity continuum, 8.5 
percent utilized no services, and 20 percent utilized all the four services (Table 2). For women 
receiving 1-3 services, the most frequently observed combination was ANC-1, ANC-4 and 
facility birth. Fourteen percent of the women received only one ANC and then went on to have 
a facility birth and postnatal care; and 16 percent women received only one ANC and then went 
on to have a facility birth. Less than 5 percent of the women, who did not have a facility birth, 
went on to receive post-natal care. 
Cascade of maternity services received by ASHA exposure status 
Women who report ASHA services had significantly higher reported use of ANC-1 and 
SBA, after accounting for women’s demographic characteristics (Figure 2). ANC-4 and PNC 
were the two services along the continuum that were most frequently missed. We also explored 
the relationship between cluster-level ASHA exposure intensity and outcomes (Figure 3). We 
observe no significant differences in the use of services across the different levels of exposure 
intensity, after accounting for demographic characteristics. Similar to Figure 2, a drop in the 
utilization of ANC-4 and PNC is observed.  
Association between exposure to ASHA and number of services  
Exposure to ASHA was associated with an 8.8 percentage point (95% CI: -0.102- -0.074) 
reduction in receiving no maternity services, a 12 percentage point (95% CI: 0.091-0.151) 
increase in receiving some services, and no effect on receiving all the services.  
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Medium to high cluster-level ASHA exposure intensity is associated with a decrease in 
women receiving no services (Two percentage points decrease for medium exposure, and six 
percentage points decrease for high exposure), and increase in women receiving some services 
(7.1 percentage points increase for medium exposure, and 12.7 percentage points increase for 
high exposure), compared to no ASHA exposure. However, a negative association is seen 
between ASHA exposure and women receiving all services. Exposure to ASHA is thus strongly 
associated with the service initiation and continuation along the maternity continuum (i.e. 
receiving some services), but not associated with the completion of service utilization along the 
continuum. 
To further understand the effect of ASHA exposure on the number of services, we break 
down the “some” category into the exact number of services. Exposure to ASHA is associated 
with an nine percent (95% CI: -0.102— -0.074) reduction in women receiving no services, and a 
six percent (95% CI: -0.080— -0.039) reduction in women receiving only one service. A 
significant increase of six percent (95% CI: 0.027— 0.095) and 12 percent (95% CI: 0.090— 0.156) 
is seen in women receiving two and three services, respectively (Figures 4 and 5). Similar to the 
results reported in Table 3, the marginal effect of ASHA exposure on women receiving all the 
four services is negligible.  
DISCUSSION 
Community health workers such as the ASHA are in a unique position to bring women 
who may not typically use formal health services, into the healthcare system.  Our study 
indicates that exposure to the ASHA is associated with an increased probability of women 
receiving at least one ANC and SBA.  In terms of number of services, exposure to ASHA 
accounts for a 12 percent increase in women receiving at least some of the services, and a nine 
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percent decrease in women receiving no services. However, exposure to ASHA does not 
increase the likelihood of women using all the services along the continuum.  
We further explore why the presence of an ASHA, though effective in women initiating 
and continuing along the maternity continuum, does not result in the completion of services 
along the continuum. When women have 2 or 3 services, ANC-4 and PNC are most likely to be 
missed out (Table 2). A number of social, economic, and cultural barriers, as well as cognitive 
and supply-side factors may limit the use of four or more ANC visits.(87,88) Women may not 
understand the importance of ANC, especially if they have a low-risk pregnancy. An initial 
ANC visit typically involves a general check-up; women may not perceive this as important and 
assume that their health situation will remain unchanged until the time of delivery. Women 
may also not have a positive experience during their first ANC visit due to a variety of service 
provision reasons such as long waiting times, provider attitudes and quality of services; this in 
turn will affect their willingness to return.(87) Additionally, women may forget when it is time 
for them to go back to the provider, as in the case for other health conditions that require 
ongoing follow-up care.(88) Furthermore, a variety of cultural and economic factors such as 
family support and ability to pay might dictate a woman’s ability to return for ANC. Arguably, 
ASHA can play an important role in addressing several of these factors to encourage women, at 
the community-level, to go for ANC visits. Training ASHA to recognize and address these 
barriers is important to improving the coverage of ANC-4. 
PNC is only recently receiving focus as a key maternal and newborn health intervention 
and the factors affecting its uptake are not well understood.(45) High levels of drop-outs at the 
level of post-natal care observed in our study, have also been reported by studies conducted in 
other countries.(75) Women who deliver in a health facility are more likely to receive a 
postnatal checkup within two days of giving birth compared to women who deliver at 
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home;(46) home births, especially those without any skilled attendance, place the responsibility 
of a postnatal checkup on the mother. In our study, over thirty percent of women who have a 
skilled attendant do not go on to receive any PNC. To understand the factors affecting this 
drop-out, we need to closely examine who the providers of skilled birth attendance and PNC 
are and where these services are being delivered. Some country programs are training CHWs to 
conduct PNC checks at home. The WHO endorses this strategy in areas where there are 
shortages of formal health workers.(89) Another important factor to consider in interpreting 
results about PNC coverage is the manner in which questions about a postnatal health check-up 
and its timing are asked and interpreted by the women. Possibly, women and newborns with 
complications may be separated after birth, women may not recall having a health check-up 
immediately after giving birth, or may not consider it noteworthy.  
We observed a dose-response relationship between the “intensity” of ASHA exposure 
and the number of services utilized. Medium exposure to ASHA was associated with a seven 
percent increase in women utilizing some of the services, compared to a thirteen percent 
increase associated with high ASHA exposure. This finding may be interpreted in a few ways: 
(1) Increased ASHA activity (measured as “intensity” of exposure) may result in improved 
service utilization; (2) There is an indirect community-effect resulting from a higher percentage 
of pregnant women having access to health information. Positive behavior change among some 
women in the community influences other women to improve their health seeking behaviors; 
and (3) Greater ASHA exposure may be reported in areas where community health 
infrastructure is stronger, and therefore more women are likely to use health services compared 
to areas that have poor health infrastructure.  
This analysis is an advance over other studies in that it is based on a nationally 
representative sample population. The survey provides data on a range of demographic 
 32 
variables, which allowed us to control for potential confounders. This is the first study to assess 
the association between a national-level CHW program and women’s retention in the maternity 
continuum. However, our findings must be interpreted within the context of the study design. 
As a cross-sectional study, our findings are descriptive and highlight important associations 
that should be further investigated using more robust designs and qualitative studies. 
Additionally, as has been noted by other studies, measuring the coverage of services, while 
important, does not capture the quality of service provision.(72,90,91) For example, global 
coverage of births with a skilled birth attendant has increased from 57% to 74%, of at least one 
ANC from 65 to 83%, and of four or more ANC visits from 37 to 64%. However, several 
countries with high coverage continue to have poor maternal and child survival.(91) .  
The role of CHWs is critical, especially in the current global health ecosystem where 
skilled human resources for health are a glaring challenge in most low-income countries. Our 
study suggests that the presence of an ASHA in a community encourages positive health-care 
seeking behaviors along the continuum of maternity care. Effective strategies to strengthen such 
community health worker programs warrant further evaluation.   
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TABLES AND FIGURES 
Table 1: Demographic characteristics of sample population of women 
Characteristic N= 13,705(%) 
Maternal Age (yrs)  
15-19 297 (2.17) 
20-24 3,133 (22.86) 
25-29 4,986(36.38) 
30-34 3,151(22.99) 
35-39 1,434(10.46) 
>=40 703(5.13) 
Education  
No education 4,590(33.49) 
1-5 years 2,009(14.66) 
6-11 years 5,022(36.64) 
12 years or more 2,076(15.15) 
Missing 8(0.06) 
Caste  
Forward caste 3,459(25.24) 
Other backward castes 5,858(42.74) 
Scheduled Castes 3,180(23.20) 
Scheduled Tribes 1,181(8.62) 
Missing 27(0.20) 
Religion  
Hindu 11,011(80.34) 
Muslim 2,094(15.28) 
Others religions 600(4.38) 
States - 
Other States 5,930(43.27) 
High-focus states 7,260(52.97) 
Northeast states 515(3.76) 
Urban/Rural   
Rural 9,757(71.19) 
Urban 3,948(28.81) 
Wealth quintile  
Lowest 3,747(27.34) 
Lower 2,900(21.16) 
Middle 2,524(18.42) 
Richer 2,375(17.33) 
Richest 2,159(15.57) 
Parity (Mean(SD) 2.589(1.68) 
 
  
 34 
Table 2: Weighted percentages of women who received each combination 
of services along the continuum of care 
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N=13705 
0 None     8.56 8.56 1173 
1 Some X    8.11 12.77 1111 
  X  3.53 484 
   X 1.13 155 
2 X X   3.02 25.28 414 
X  X  16.43 2252 
X   X 2.7 370 
  X X 3.13 429 
3 X X X  18.59 33.33 2548 
X  X X 13.7 1878 
X X  X 1.04 143 
4 All X X X X 20.06 20.06 2749 
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Note: *significant at p<0.10; **significant at p<0.05; ***significant at p<0.01 Percentages were estimated 
using a linear probability model to control for the following confounding variables: maternal education, 
maternal age, caste, religion, parity, household wealth quintile, state and rurality 
Figure 2: Cascade of maternity services received by individual ASHA exposure status 
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Note: *significant at p<0.10; **significant at p<0.05; ***significant at p<0.01; Percentages were estimated 
using a linear probability model to control for the following confounding variables: maternal education, 
maternal age, caste, religion, parity, household wealth quintile, state and rurality 
Figure 3: Cascade of maternity services by cluster-level ASHA exposure intensity adjusted 
for demographic variables 
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Table 3: Association between individual exposure to ASHA and number of services utilized, 
using a multinomial logistic regression model a 
 Predicted probability (95% CI) Marginal effects (95% CI) 
 ASHA exposure No ASHA exposure ASHA versus no ASHA 
No services 0.03 (0.016-0.034) 0.11 (0.099-0.127) -0.088 (-0.102- -0.074)** 
 
      Some services 0.80 (0.776-0.826) 0.68 (0.661-0.698) 0.121 (0.091-0.151)** 
 
      All services 0.17 (0.149-0.198) 0.21 (0.190-0.224) -0.033 (-0.062- -0.005)* 
*significant at 0.05; **significant at p<0.01 
a: Model controls for the following confounding variables: maternal education, maternal age, caste, 
religion, parity, household wealth quintile, state and rurality 
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Table 4: Association between cluster-level ASHA intensity and number of services utilized, 
using a multinomial logistic regression modela 
No. of 
services 
Exposure 
intensity 
Predicted probability  
(95% CI) 
ME(95% CI) 
No services No ASHA exp. 0.113 (0.091-0.135) (Ref)  
Some ASHA exp. 0.090 (0.073-0.105) -0.024 (-0.049- -0.002)* 
High ASHA exp. 0.053 (0.041-0.066) -0.060 (-0.085- -0.034)*** 
Some services No ASHA exp. 0.659 (0.629-0.690) (Ref)  
Some ASHA exp. 0.730 (0.709-0.751) 0.071 (0.032-0.109)*** 
High ASHA exp. 0.786 (0.756-0.817) 0.127 (0.082-0.172)*** 
All services No ASHA exp. 0.228 (0.203-0.252) (Ref)  
Some ASHA exp. 0.180 (0.160-0.200) -0.047 (-0.078- -0.016)*** 
High ASHA exp. 0.160 (0.131-0.189) -0.067 (-0.106- -0.028)** 
*significant at p<0.10; **significant at p<0.05;***significant at p<0.01 
a: Model controls for the following confounding variables: maternal education, maternal age, caste, 
religion, parity, household wealth quintile, state and rurality 
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Figure 4: Marginal effects of individual ASHA exposure on number of maternity 
services 
 
 
Figure 5: Marginal effects of cluster-level ASHA exposure intensity on number of 
maternity services 
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CHAPTER 5: THE IMPACT OF INDIA’S ACCREDITED SOCIAL HEALTH 
ACTIVIST (ASHA) PROGRAM ON THE UTILIZATION OF MATERNITY 
SERVICES 
OVERVIEW 
Background: In 2006, the Government of India launched a community health worker 
programme called the Accredited Social Health Activist (ASHA) programme, with the goal to 
connect marginalized communities to the healthcare system and improve maternity health 
outcomes. We assessed the effect of the ASHA programme on the utilization of maternity 
services. 
Methods: We used data from Indian Human Development Surveys done in 2004-2005, 
and in 2011-2012 to assess demographic and socio-economic factors associated with the receipt 
of ASHA services; and used difference-in-difference analysis with cluster-level fixed effects to 
assess the effect of the ASHA programme on the utilization of at least one antenatal care (ANC) 
visit, four or more ANC visits, skilled attendance at birth (SBA) and delivery at a health facility. 
Findings: Substantial variations in the receipt of ASHA services were reported with 66% 
of women in northeastern states, 30% in high-focus states, and 16% of women in other states. In 
areas where active ASHA activity was reported, the poorest women, and women belonging to 
scheduled castes and other backwards castes, had the highest odds of receiving ASHA services. 
Exposure to ASHA services was associated with a 19% (95% CI 11.5-26.4) increase in ANC-1, 7% 
increase in four or more ANC visits (95% CI -0.4 – 14.6), 28% increase in SBA (95% CI 20.8-35.4), 
and 28% increase (95% CI 19.5-33.1) in facility births.  
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 Interpretation: Our results suggest that the ASHA programme is successfully connecting 
poor communities to maternity health services. The study highlights the need improve the 
coverage of four or more ANC visits, and target programmatic activities to women belonging to 
other backward castes, scheduled castes and scheduled tribes. Given the potential of the ASHA 
in impacting service utilization, we emphasize the need to strengthen strategies to recruit, train, 
incentivize and retain ASHAs.  
INTRODUCTION 
In 2015, India accounted for approximately 45,000 (range 36,000 to 56,000) pregnancy-
related maternal deaths, making it one of two countries that account for one-third of all 
maternal deaths globally.(12) Between 1990 and 2015, the maternal mortality ratio (measured as 
a pregnancy-related deaths per 100,000 live births) declined by 68 percent.(12) While some 
progress was made to achieve the Millennium Development Goal of a two-thirds reduction in 
maternal mortality, the target was not met and progress varied substantially across states.(92) 
Between 2002-04 to 2007-08, the coverage of at least one antenatal care visit increased from 73.6 
to 75.3 percent, three or more ANC visits increased marginally from 50.4 to 51 percent, 
institutional deliveries increased from 40.9 to 47 percent, and percentage of births with a skilled 
attendant increased from 48 to 52.6 percent.(93)  
In response to the relatively slow progress to strengthen maternal and child health, the 
Government of India (GoI) launched the National Rural Health Mission (NRHM) in April 2005. 
The NRHM is an ambitious effort to strengthen the national health systems and healthcare 
delivery, with a special focus on improving health care outcomes amongst the poorest 
populations.(94) The Accredited Social Health Activist (ASHA) programme, considered vital to 
the success of the NRHM, aims to increase community engagement with the health system and 
support access to public health services.(95,96) The ASHA programme was first launched in 
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2006 in 18 high-focus states—including 10 high focus states (Bihar, Jharkhand, Madhya Pradesh, 
Chhattisgarh, Himachal Pradesh, Jammu and Kashmir, Uttar Pradesh, Uttaranchal, Orissa, and 
Rajasthan), and 8 northeastern high-focus states (Arunachal Pradesh, Manipur, Assam, 
Nagaland, Meghlaya, Tripura, Mizoram, Sikkim). Within 2 years, over 300,000 ASHA were 
trained and deployed at a ratio of one ASHA to 1000 population in rural areas. In 2009, the 
programme was expanded to the rest of the country.(97) As of December 2015, there were 
937,595 ASHAs operating nationally. Of these, 544,074 ASHA are in high focus states, 56,104 in 
the Northeastern states, and 337,417 in other non-high focus states.(98,99) Although variations 
exist across states in the recruitment, training, responsibilities, incentives and supervision 
systems for the ASHA, there are some common guiding tenets. Table 5 summarizes their 
training,(100) responsibilities specific to promoting the health of mothers and children, (97,101) 
and compensation structure.(102,103) 
The ASHA programme is the largest community health worker (CHW) programme in 
the world, in terms of the number of CHWs trained. As such, an assessment of the ASHA 
programme has relevance not only for the GoI, but also for other countries investing in similar 
programmes. Over the last decade, the ASHA programme has been scaled nationally, with a 
budget allocation ranging from 80 million rupees (~$1.2 million) to 1.05 billion rupees (~$15.5 
million) per state, between 2005 and 2010 alone.(97,104) Furthermore, governments in other 
South Asian and African countries such as Ethiopia, Bangladesh, Kenya, Uganda, Ghana and 
South Africa are in various stages of training and deploying cadres of CHWs to fill critical gaps 
in delivering health services to women and children.(68) Despite the importance of such 
programmes, the evidence on their effectiveness, especially at scale, is limited.  
Previous assessments of the effect of the ASHA programme on maternity care have been 
descriptive,(105) limited to certain states,(97) or limited to assessing the performance of the 
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ASHA(94,106) and not the impact of the ASHA programme on health care outcomes. In this 
study, we investigate whether the ASHA program is reaching its target populations; and assess 
whether the receipt of ASHA services is associated with an increase in the utilization of 
maternity care services.  
METHODS 
We used data from two rounds of the nationally representative, longitudinal, Indian 
Human Development Surveys (IHDS). The surveys were funded by the National Institutes of 
Child Health and Human Development (NICHD) and were produced jointly by the National 
Council of Applied Economic Research (NCAER), New Delhi, and the University of Maryland. 
IHDS-1 (2004-05) was administered to 41,554 households- 27,010 rural and 13,126 urban 
households. The rural sample was drawn using stratified random sampling of defined units. In 
urban areas, a stratified sample of towns and cities within states was selected by probability 
proportional to population size.(83,107) Eighty-three percent of the households interviewed in 
2004-05, were re-interviewed in IHDS-2 (2011-12), and an additional replacement sample of 
2,134 households was added.2 The IHDS-II survey was administered to 42,152 households in 33 
states and union territories, 384 districts (of 612 districts), 1503 villages and 971 urban areas.  
Both rounds of the IHDS survey include a household interview with information about 
household asset ownership; and an interview with ever-married women of reproductive ages 
(15-49 years) with information about birth history, reproductive health, and antenatal and 
delivery care for the most recent birth. IHDS-I recorded 11,670 births, and IHDS-2 recorded 
13,881 births (demographic characteristics presented in Appendix A). The implementation of 
                                                     
2 Appendix C presents an analysis of households that were not interviewed in IHDS-II and were lost to 
follow-up. 
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the ASHA program started in April 2005. IHDS-I covers births from 2000 to 2005, and IHDS-II 
covers a six year period (2005-2011) after the implementation of the ASHA program.  
Measurement of program exposure and outcomes 
We estimated the effect of the ASHA program on four outcomes: (1) whether the 
respondent received at least one ANC visit, (2) had 4 or more ANC visits, (3) delivered in a 
health facility and (4) had a skilled attendant present at the time of birth. Following 2008 WHO 
recommendations, we considered  medical doctors, nurses and auxiliary nurse midwives 
(ANMs) as skilled birth attendants.(84)  
IHDS-2 survey gathered information on the type of health care provider seen by women 
at any point during their last pregnancy. A woman was considered exposed to an ASHA if she 
reported that an ASHA assisted her in response to at least one of the following questions- 
“Where did you get a pregnancy card made?”;“Did you get help from anyone for making a 
pregnancy card/registration?”; “Who visited you when you were pregnant?”; “Who facilitated 
or motivated you to go to a health facility for delivery?”; and “Who arranged the transportation 
to take you to the health facility for delivery?”. We explored three specifications for defining the 
exposure: (S1) Cluster-level “intensity” of ASHA exposure was calculated as number of women 
who reported exposure to an ASHA in a cluster during the last birth divided by the total 
number of eligible women who had a birth in 6 years preceding the survey in the cluster. This 
measure takes a value between 0 and 1 and captures direct individual exposure to an ASHA, as 
well as indirect effect that may result from the presence of an ASHA within the community; 
(S2.) All women in clusters in which at least one woman reported seeing an ASHA received a 
value of “exposed” (i.e. 1); (S3) Women received a value of either 0 or 1 depending on their 
individual reported exposure.  
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Characteristics of the women who report receipt of ASHA services 
To understand whether the ASHA programme is reaching its target population, we 
calculated the uptake of the program nationally, disaggregated by demographic characteristics, 
based on self-reported ASHA exposure (S3) using IHDS-2 data. To understand whether ASHA 
are differentially used by individuals belonging to a certain demographic in areas where the 
ASHA program is active, we restricted the analysis to only those clusters where ASHA services 
were reported. We used logistic regression to investigate the association between a range of 
individual and household characteristics and receipt of ASHA services in clusters where an 
ASHA has been reported. We estimated this model at the national level, and separately for rural 
areas and high-focus states. 
The logistic models account for socio-demographic characteristics of the women- 
including maternal age (15-19, 20-24, 25-29, 30-34, 35-39, 40-49 years), maternal education (1-5 
years, secondary 6-11 years, 12 years or more of education), maternal caste (upper/forward 
caste, scheduled caste (SC), scheduled tribe (ST), other backward caste(OBC)), religion (Hindu, 
Muslim, other religions), parity, and household wealth index. OBC, SC and ST are official 
Government of India caste classifications for groups of historically disadvantaged people. We 
used polychoric principal component analysis (PCA) to estimate household wealth using 
information about household asset ownership (bicycle, sewing machine, generator, mixer, 
motorcycle, television, air cooler, clock, fan, chair/table, cot, telephone, mobile phone) and 
household characteristics (type of cooking place, type of toilet, availability of electricity, type of 
chulha (hearth), water source, wall type, roof type, floor type) from the IHDS household 
surveys. The polychoric procedure, unlike the standard PCA, retains ordinal variables without 
breaking them into dummy variables.(86) The first component of the polychoric PCA was used 
to create wealth quintiles, explaining 27% of the variance for the 2005, and 30% for 2012 data.  
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Association between exposure to ASHA and maternal service utilization outcomes 
We assessed the effect of exposure to ASHA, measured as cluster-level exposure 
intensity (S1), on the outcomes, using multivariate difference-in-differences models fitted using 
ordinary least squares regression.(108) The difference-in-differences approach assesses the effect 
of the ASHA program by controlling for baseline differences between exposed and unexposed 
populations, and for temporal differences that may have resulted from underlying changes over 
time.(109) We used fixed effects at the cluster-level to control for baseline differences between 
clusters and any unmeasured time-invariant factors that may have resulted in selective uptake 
or targeting of the ASHA program. The models controlled for individual and household 
characteristics: maternal age, maternal education, household wealth index, birth order, maternal 
caste and religion. All regression models were adjusted for survey design features using cluster-
level sample weights, and standard errors were corrected for correlation across individuals in 
the same cluster using robust standard errors.  
We tested the sensitivity of our findings to various model specifications. We estimated 
the models separately for rural areas, and for high-focus states (results not presented). About 30 
percent of the clusters had 3 or fewer eligible women. Since ASHA exposure is defined as the 
cluster average, we tested the robustness of the results to cluster sizes greater than two and 
greater than three. Additionally, we also used the three different specifications for exposure to 
the ASHA program for further robustness checks. Around 2005, a national cash assistance 
program called Janani Surakshna Yojana was launched to incentivize women living below 
poverty line to deliver in health facilities or with a skilled attendant.(110)  The ASHA play a 
vital role in rolling out this programme. We could not control for cash assistance in the above 
models for SBA and facility birth, as data on cash transfer were only available for women who 
delivered in a health facility. To disentangle the effect of the cash transfer on SBA and facility 
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births from the effect of the ASHA programme alone, we tested a multinomial logistic model 
with SBA and facility birth coded as three-level categorical outcomes. Facility births were coded 
as birth at home, birth in a health facility without any financial incentive, birth in a health 
facility with a financial incentive; and SBA was categorized as no SBA, SBA without financial 
incentive, and SBA with financial incentive.  
RESULTS 
Nationally, 25% of women who had a live birth since 2005 reported receiving one or 
more ASHA services during their last pregnancy (measured as proportion of women who 
reported receiving ASHA services during their last pregnancy, among all women who had a 
live birth since 2005). Fifty-nine percent of women interviewed in IHDS-II live in clusters where 
an ASHA has been reported. Substantial variations in the receipt of ASHA services were 
reported at the state-level (Figure 6). Sixty-six percent of women in northeastern states, 30% of 
women from high-focus states, and 16% of women in other states reported receipt of ASHA 
services (Figure 7). Over 30% of all rural women reported ASHA services, compared to less than 
10% of urban women.  
To understand whether ASHA were differentially targeting any demographic groups 
within clusters where they are active, we restricted the analysis to only those 59 percent 
(n=7972) of the clusters that reported an ASHA (Table 6).  Compared to the youngest women 
ages 15-19 years, women in age groups 30-34, 35-39, and >40, were significantly less likely to 
report ASHA services. Within clusters with an active ASHA, odds of reporting ASHA services 
declined steadily with increasing wealth status- nationally, in rural areas and in high focus 
states. No significant differences in the receipt of ASHA services were reported by caste or 
religion across all groups. This pattern was observed nationally, as well as when the sample is 
restricted to rural areas and to high focus states. 
 48 
Between 2005 and 2012, the use of at least one antenatal care increased from 74% to 84%, 
the use of a skilled attendant at birth increased from 53% to 75%, and the use of health facilities 
for delivery increased from 43% to 66%.  Table 7 presents three models to assess the relationship 
between exposure to ASHA (exposure S1) and utilization of maternity services using a 
difference-in difference model- A crude model (M1) without any confounders, model (M2) with 
confounding covariates, and model (M3) with confounding covariates and cluster-level fixed 
effects. Across all four outcomes, the crude model suggests that exposure to ASHA is associated 
with a decrease in the use of the maternity services. However, this relationship is reversed, and 
a positive association is seen when the confounding variables are accounted for in M2; the 
positive relationship is further strengthened when cluster-level fixed effects are accounted for in 
M3. The reversal of the association may be explained by the results in Table 6 that show that 
receipt of ASHA services are more likely to be reported by the most marginalized women - 
women who are also least likely to have care-seeking behaviors.  
Exposure to ASHA is associated with a 19% increase in the utilization of at least one 
antenatal care visit, a 7% increase in the utilization of 4 or more antenatal care visits, a 28% 
increase in SBA and a 26% increase in delivery in a health facility (Table 7). This implies that for 
every 10 women receiving ASHA services, one or two additional women would receive at least 
one ANC visits, and additional two or three women would give birth in a health facility or with 
a skilled birth attendant outside a facility. High maternal education and household wealth, 
upper castes, and lower parity were associated with increased probability of having ANC, SBA 
and a facility delivery (Results presented Appendix B). The association between exposure to 
ASHA and maternity outcomes was robust to variations in cluster size and exposure 
specifications. While the magnitude of the association varies for the different exposure 
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specifications, the results still suggest a significant association between receipt of ASHA 
services and the outcomes. (Figure 8)  
We attempted to understand the role of conditional cash transfers in motivating women 
to go to health facilities for birth and have a skilled attendant at the time of birth. Exposure to 
ASHA is significantly associated with a reduction in home births, and births without a skilled 
attendant (Figure 9). Exposure to ASHA with financial incentives was significantly associated 
with a 12% and 15% increase in heath facility births and skilled birth attendance, respectively. 
DISCUSSION 
Exposure to ASHA was strongly correlated with the utilization of maternity services. 
Even the most conservative assumptions for specifying exposure to ASHA suggest that the 
ASHA program is associated with improved utilization of at least one antenatal care visit, 
skilled birth attendance, and health facility delivery. The intent of the ASHA program was to 
reach marginalized communities—to connect communities that do not typically avail of services 
in health facilities to health care services at the community level. Our results suggest that the 
ASHA programme is meeting these objectives as few programmes have successfully done in the 
past.  
Nationally, though the coverage of any (i.e. at least one) ANC visits has increased over 
the last decade, the increase in four or more ANC visits has been limited. Our study suggests 
that ASHA services do not appear to be strongly correlated with four or more ANC visits. This 
is especially concerning given the recent paradigm shift in WHO recommendations to improve 
quality of ANC by increasing the minimal number of contacts from four to eight during the 
antenatal period.(111) During the early phase of the ASHA program, the national 
recommendation was to provide pregnant women with three ANC visits; this might explain the 
limited impact of the ASHA program on 4 ANC visits.  A closer look at the performance-based 
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financial incentive systems for ASHA to encourage women to go for four ANC visits might also 
be helpful. Each State has some flexibility in determining the ASHA services that should be 
compensated. The largest compensations (~INR 200/ USD 3) are given to the ASHA for 
accompanying women to health facilities for delivery; compensation is much smaller for other 
services such as ANC. For example, in West Bengal, ASHA are compensated an equal amount 
for encouraging a facility birth and for the combined package of services including registering 
all pregnant women, providing or encouraging three antenatal care visits and two postnatal 
care visits.(102) In order to prioritize at least 4 ANC visits, it is important to assess the feasibility 
of separating the compensation for four ANC visits from the broader package of services. 
While the ASHA programme had the highest reach in the poorest populations, it does 
not address the disparities in the utilization of services across women from different 
socioeconomic and caste groups. Historically, women belonging to scheduled castes and 
scheduled tribes have minimal utilization of health services. For example- the National Family 
Health Survey (NFHS) reports facility-based delivery at 18 percent among scheduled tribes, 
compared to 33 percent among scheduled castes, and 51 percent among forward castes.(33) Our 
study indicates that utilization of maternity services continues to be the lowest among 
scheduled tribes, even after accounting for receipt of ASHA services. The tribal nature of these 
communities makes linkages to the health care system challenging, and warrants further 
programming that is responsive to tribal customs around childbirth.  
Prior process evaluations of the ASHA programme highlighted several operational 
challenges— In several areas, the ASHA do not receive timely payments for their services, 
which affects their performance; (102) studies conducted at the district or state level have 
reported that ASHA may not be motivated in their role due to poor financial 
compensation;(82,106) others have reported that ASHA activities in some states are hindered 
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due to poor supportive supervision and mentoring structures.(112) Given our findings about 
the potential impact of the ASHA programme on the utilization of services, especially for the 
marginalized, it is even more vital that these operational challenges are better understood and 
addressed. First, for the ASHA program to be sustainable, recruiting and training new ASHAs 
is as important as continued investments to ensure that the existing ASHA have the 
institutional support and ongoing education needed to deliver the ever-expanding set of 
services expected of them. The effectiveness of large scale mobile programs such as Mobile 
Academy for training of ASHA should be robustly evaluated, and if effective, should serve as 
an adjunct instead of replacement for face-to-face instruction. Second, further research is needed 
to understand how the different implementation approaches, incentive systems and support 
structures adopted by individual states have influenced the uptake and functioning of the 
ASHA programme. 
Seventeen percent of the households that were lost to follow-up in the IHDS-II survey 
were mostly urban, overall better-off households with higher levels of service utilization 
compared to the households that were part of both IHDS surveys. This limits the external 
validity of our findings. As with any non-experimental evaluation, our analysis is limited by 
unobserved factors associated with selective uptake of the ASHA program. We accounted for 
targeting of the program by employing fixed effects methods at the cluster level, as well as 
controlling for a range of demographic and contextual factors. We assumed that accounting for 
cluster level effects addresses variations in available health infrastructure thought of as critical 
to the success of the ASHA. We used whether or not a woman received ASHA services as a 
proxy for whether the ASHA programme was active in the area. By measuring ASHA exposure 
based on women’s self-reports, we capture functional exposure to the ASHA program. The 
implication of this for our findings is that there is room for measurement error in estimating the 
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level of exposure. To account for this, we presented results from sensitivity analyses assuming a 
range of exposure definitions.  Lastly, we are unable to disentangle the impact of the ASHA 
from the impact of conditional cash transfers in driving the increase in SBA and facility births.  
Given that in most places, the ASHA bear the responsibility of informing women about the 
government’s conditional cash transfer scheme, we expect the impact of the two programmes to 
be synergistic. 
Our analysis presents an encouraging picture of the ASHA programme 6-7 years into its 
implementation at scale. The ASHA programme has increased in the utilization of antenatal 
care services, skilled birth attendance, and facility deliveries across caste, religion and 
demographic groups. Most importantly, our analysis suggests that the ASHA are more likely to 
reach groups that are typically left out of the formal healthcare system- poorer populations 
living in rural areas and women belonging to backward castes. The results of our study are 
promising given the sustained investments into the ASHA programme by the national and state 
governments. However, the government needs to invest into supporting and increasing the 
reach of the ASHA is marginalized regions with scheduled tribes. We emphasize the need to 
conduct ongoing monitoring and evaluation of the programme to understand approaches to 
effectively scale the programme and strengthen strategies to recruit, train, incentivize and retain 
ASHA. 
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TABLES AND FIGURES 
Table 5: Training and responsibilities of ASHA to promote the health of mothers and 
children 
 
  
Training 
- The ASHA receive training supported by the Government of India for 23 days spread 
over 12 months. Training models may vary by state, and may involve partnerships 
with various NGOs and other training centers.  
- The ASHA are expected to attend periodic review meetings and ongoing job training. 
Primary responsibilities  
- Create awareness and provide information to the community on the determinants of 
health such as nutrition, basic sanitation and hygiene, and existing health services. 
- Counsel mothers on birth preparedness, safe delivery, feeding practices, 
immunization, prevention of common infections and family planning.  
- Registering all pregnant women, provide three antenatal visits and two postnatal 
visits, and facilitate access to health services for the mother and child 
- Rollout of other government programs such as the Janani Surakshna Yojana (JSY)- a 
cash entitlement program to incentivize women to give birth in health facilities  
- Arrange escort or accompany pregnant women and children requiring treatment to 
health facilities.  
- Additional responsibilities of the ASHA may vary by state 
Compensation 
- The ASHA are honorary volunteers and receive performance-based compensation 
based on reported activities.  
- The compensation varies by the state and by the type of services provided. It ranges 
from INR 200 (~$2.95) for registering a pregnant woman, providing 3 antenatal and 2 
postnatal visits to INR 200- 350 (~$2.95-5) for facilitating institutional birth. 
- One study suggested that ASHA earn, on average, about INR 800 (~$12) per 
month.(103) 
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Figure 6: Percentage of women reporting receiving services from an ASHA among all women 
who had a live birth since 2005 
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Figure 7: Percentage of women reporting receipt of ASHA services among all women who 
gave birth from 2005-2011 
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Table 6: Analysis of association between receipt of ASHA services for the most recent birth 
and individual characteristics using logistic regression and 2011-2012 IHDS survey 
  Restricted clusters* 
(n=7972) 
Rural areas only (n=6841) High-focus states 
(n=4650) 
  Odds ratio 
(95% CI) 
p 
value 
Odds ratio 
(95% CI) 
p value Odds ratio 
(95% CI) 
P value 
Maternal 
Age (yrs) 
              
15-19 1         1     1    
20-24 0.88 (0.53-1.46) 0.631 0.94 (0.54-1.61) 0.810 0.77 (0.37-1.60) 0.481 
25-29 0.65 (0.40-1.06) 0.086 0.69 (0.41-1.16) 0.160 0.60 (0.29-1.21) 0.154 
30-34 0.55 (0.33-0.91) 0.020 0.56 (0.33-0.97) 0.039 0.51 (0.25-1.06) 0.071 
35-39 0.54 (0.31-0.96) 0.037 0.58 (0.31-1.08) 0.087 0.51 (0.23-1.17) 0.113 
>=40 0.51 (0.27-0.94) 0.032 0.54 (0.28-1.06) 0.076 0.48 (0.21-1.11) 0.087 
Education          -           
No 
education 
1         1     1    
1-5 years 1.11 (0.90-1.38) 0.325 1.10 (0.87-1.38) 0.431 1.03 (0.79-1.35) 0.831 
6-11 years 1.37 (1.14-1.66) 0.001 1.45 (1.19-1.78) 0.000 1.37 (1.08-1.73) 0.009 
12 years or 
more 
1.08 (0.80-1.47) 0.615 1.07 (0.75-1.53) 0.720 0.99 (0.64-1.55) 0.975 
Caste               
Forward 
caste 
1    1    1    
Backward 
castes 
1.08 (0.87-1.34) 0.47 1.10 (0.86-1.42) 0.445 1.19 (0.88-1.60) 0.254 
Scheduled 
Castes 
1.17 (0.91-1.52) 0.226 1.16 (0.86-1.56) 0.334 1.27 (0.89-1.83) 0.189 
Scheduled 
Tribes 
0.96 (0.68-1.37) 0.831 0.97 (0.76-1.53) 0.862 0.96 (0.60-1.55) 0.876 
Religion               
Hindu 1         1     1    
Muslim 0.98 (0.77-1.25) 0.89 0.97 (0.73-1.28) 0.815 0.91 (0.67-1.25) 0.572 
Others 
religions 0.84 (0.56-1.23) 0.372 0.88 (0.55-1.40) 0.585 2.34 (0.86-6.37) 0.095 
States               
Other states 1         1     1    
High-focus 
states 
1.17 (0.97-1.41) 0.005 1.19 (0.96-1.48) 0.113 
    
Northeast 
states 
6.73 (4.10-11.06) 0.000 7.29 (4.18-12.71) 0.000 
    
Urban/Rural                
Urban 0.83 (0.69-1.01) 0.108   
 
  0.82 (0.61-1.09) 0.164 
Rural 1        1    
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Wealth 
quintile 
              
Lowest 1         1     1    
Lower 0.74 (0.60-0.91) 0.005 0.73 (0.59-0.90) 0.004 0.73 (0.57-0.94) 0.014 
Middle 0.79 (0.63-0.99) 0.042 0.79 (0.62-1.02) 0.068 0.8 (0.59-1.08) 0.150 
Richer 0.62 (0.49-0.80) 0.000 0.56 (0.44-0.77) 0.0000 0.63 (0.46-0.88) 0.007 
Richest 0.42 (0.32-0.55) 0.000 0.38 (0.27-0.52) 0.0000 0.38 (0.25-0.57) 0.000 
Parity 0.94 (0.89-0.99) 0.027 0.94 (0.62-2.05) 0.706 0.94 (0.88-1.00) 0.060 
*Analysis is restricted only to clusters where at least one woman reported seeing an ASHA
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Table 7: Association between intensity of exposure to the ASHA programme and maternity service utilization outcomes using a 
linear probability model 
 M1  
(Crude model) 
M2  
(M1+other covariates) 
M3  
(M2 + Cluster fixed effects) 
 N ME* (95% CI) N M (95% CI) N ME (95% CI) 
Antenatal care, 
one visit 
24,745 -0.087 (-0.142- -0.032)*** 24,547 0.081 (0.032-0.129)*** 24,547 0.19 (0.115-0.264)*** 
Antenatal care, 
four visits 
24,759 -0.260 (-0.327- -0.192)*** 24,560 0.018 (-0.040-0.076) 24,560 0.071 (-0.004-0.146)* 
Skilled birth 
attendance 
24,595 -0.056 (-0.107- -0.004)** 24,402 0.176 (0.121-0.231)*** 24,402 0.281 (0.208-0.354)*** 
Birth at a 
health facility 
24,703 -0.059 (-0.119-0.000)* 24,501 0.212 (0.153-0.271)*** 24,501 0.263 (0.195-0.331)*** 
Estimated marginal effects(ME) are the change in predicted probabilities (95% CI) as a result of receipt of ASHA services , controlling for maternal 
age, maternal education, caste, religion, parity, socio-economic status, and rurality. 
*p<0.10; **p<0.05; ***p<0.01 
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**p<0.05; **p<0.01 
For each outcome, the point estimates and 95 percent confidence intervals (indicated by the whiskers) 
correspond to program effect sizes estimated using difference-in-differences models fitted using ordinary 
least squares regression, controlling for a range of potentially confounding variables.  
Model 1: S1 exposure definition (cluster-level intensity of ASHA exposure measured as the number of 
women who reported exposure to an ASHA in a cluster during the last birth divided by the total number 
of eligible women who had a birth in 6 years preceding the survey in the cluster); Model 2: S1, for clusters 
>2; Model 3: S1, for clusters>3; Model 4: S3 exposure definition (Exposure is coded based on individual 
women’s response to whether they received ASHA services- 0 for No, 1 for Yes); Model 5: S2 exposure 
definition (All women in clusters in which at least one woman reports seeing an ASHA received a value 
of “exposed” (i.e. 1)) ;. All models control for cluster-level fixed effects 
Figure 8: Sensitivity analysis for association between exposure to ASHA and utilization of 
maternity services using a linear probability model 
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For each outcome, the point estimates and 95 percent confidence intervals (indicated by the whiskers) 
correspond to program effect sizes estimated using multinomial regression model, adjusted for a range of 
potentially confounding variables.  
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Figure 9: Marginal effect of ASHA exposure on the facility deliveries and skilled birth 
attendance, using a multinomial logistic model 
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CHAPTER 6: SUMMARY AND CONCLUSIONS 
In 2013, an expert consultation on the theme of community health workers (CHWs) in 
health care, organized by the United Nations Health Agencies (H4+)- (UNAIDS, UNFPA, 
UNICEF, UN Women, WHO and the World Bank), highlighted the importance of CHW 
programs in strengthening national health systems and the critical need for identifying 
evidence-based interventions that CHWs can undertake in the reproductive health space.(113) 
Identifying what interventions can be effectively delivered by CHWs would further strengthen 
WHO and partner recommendations on task-sharing/task-shifting. This study addresses this 
gap by assessing the potential role of CHWs in effectively delivering maternity interventions 
and identifying the kind of interventions that are most likely to be affected through the 
engagement of CHWs. 
In paper 1, we assess the effect of the ASHA program in India on the number of services 
utilized by women along the continuum of maternity care. We find that individual women and 
clusters/communities that had any exposure to ASHA are more likely to initiate care and 
continue along the maternity continuum, effectively utilizing a greater number of services; 
however, ASHA exposure did not take them to completion of all the maternity services. When 
women did not complete the maternity continuum, PNC and ANC-4 were the most frequently 
missed services. While paper 1 uses cross-sectional data to determine the association between 
exposure to ASHA and retention in the continuum of maternity care, paper 2 takes this another 
step forward.  In Paper 2, we assess the impact of the ASHA program on individual maternity 
services using longitudinal data. We find significant increases in the utilization of at least one 
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antenatal care, skilled birth attendance and facility births attributable to the ASHA program.  
Furthermore, our analysis suggests that ASHA services are being availed by the most 
marginalized groups who do not typically use formal health services—younger women, poorer 
women, and women belonging to the marginalized groups such as OBCs and scheduled castes.  
The results of this research have significant programmatic implications for the ASHA 
program in India, for other countries that are in various stages of deploying similar CHW 
programs, as well as for donor and advocacy agencies that invest in CHW programs.  
PROGRAMMATIC IMPLICATIONS FOR INDIA 
In the recent years, several special commissions, including the Jan Swasthya Abhiyan, the 
Independent Commission on Health and Development report, and the Choosing Health report 
have emphasized the importance of a community-based approach for strengthening 
comprehensive primary health care as the highest priority of India’s health system.(114–116) As 
part of the National Rural Health Mission, the MoH showed their commitment to strengthening 
community-based primary health care through the ASHA program—the largest and most 
ambitious community health worker program with nearly 1 million healthcare workers trained 
and deployed. However, the ASHA program cannot realize its full potential unless operational 
processes associated with recruitment, training, incentivizing, retention, and supervision are 
standardized and streamlined across states.  
Our research highlights the importance of the ASHA program for maternal and child 
health care. Given the demonstrated impact of the ASHA program, it is important to address 
several shortcomings in the implementation of the ASHA program and strengthen the program 
further. The ASHA program has been closely monitored and several functional challenges have 
been identified in the biannual country reports produced by the Ministry of Health and Family 
Welfare (MoHFW) and the National Health Systems Resource Center.(95,96,104,117–120) 
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Consistent and timely training of the ASHA, adequate reimbursement for services provided, 
sustained commitment for financial support towards the program at large, and appropriate 
quality supervision are some of the key themes that have been highlighted as critical to the 
optimal functioning of the ASHA program. Successful strategies that address these gaps and 
that support long-term retention and optimal functioning of the ASHA should be continuously 
assessed, and success stories shared across state governments.  
ASHA are typically seen as a low-cost vehicle to deliver most health and development 
programs. Given the standing and trust that ASHA typically have in their communities, it is 
understandable that they are viewed as the quickest means to deploy a variety of community 
development programs. However, this also places an undue burden on the workload of the 
ASHA.(97) While ASHA are effective in supporting and strengthening a number of health 
services, this may not be the case for all kinds of services. This study provides critical insights 
on some of the maternity interventions that can be effectively delivered by the ASHA. However, 
to avoid the risk of overburdening the ASHA, we need to continue to look closely at what kind 
of programs and specific interventions can be most effectively delivered by ASHA and be 
strategic in defining their responsibilities. For interventions that do not fall directly within the 
job description of the ASHA, the possibility of training another cadre of worker should be 
explored further. This is already being done to some extent with positions such as multi-
purpose health worker and anganwadi workers; however, their roles are typically not as clearly 
defined and often overlapping.  
POLICY AND PROGRAMMATIC IMPLICATIONS FOR OTHER COUNTRIES 
Community health worker programs such as the ASHA program are not a new concept; 
such programs were implemented by several governments in low and middle income countries 
following the Alma-Ata Declaration in 1978. However, at scale, these programs did not have the 
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same success as smaller demonstration trials. Poor quality of care, lack of ongoing training of 
CHWs, and poor logistical and financial support were identified as some of the key barriers to 
successful implementation.(49) Over the last decade, CHW programs have experienced a 
second wave of enthusiasm following the endorsement by the 2008 WHO World Health 
Report.(57) Apart from India, Afghanistan, Bangladesh, Brazil, Ethiopia, Indonesia, Iran, 
Pakistan, Rwanda, Zambia are among some of the countries that are currently in the process of 
planning and implementing national-level CHW programs. Given the demonstrable impact of 
the ASHA program on the utilization of maternity services in our research, other countries can 
draw from the unique implementation features of the ASHA program in India.  
The ASHA program can be differentiated from prior large-scale CHW programs in the 
way it has been implemented. First and foremost, the ASHA are seen as a link between the 
community and the health care system, and are not envisaged in isolation from the broader 
health system; in fact, a major emphasis of the ASHA program is to develop appropriate 
management and support structures at the block, district, state and national levels. These 
support structures have been critical to the training and retention of the ASHA in the program. 
Second, unlike most prior CHW programs, ASHA are compensated for their time based on their 
performance. While the performance based financing is still being refined, it has been a key 
focus of the MoHFW. Lastly, there has been consistent ongoing political commitment to the 
ASHA program, reflected in the way the program has been responsively financed. Based on 
regular monitoring reports, additional funding has been allocated, as needed, to strengthen the 
ASHA support structures at the state, district and block-levels.(97) Each of these strategies have 
been documented in significant detail, and continuously monitored over the course of the 
ASHA program.(95,96,117,119) Countries that are in the process of scaling up their CHW 
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programs would benefit from drawing upon, and adapting these strategies to their specific 
health context. 
Relevance for donor agencies 
Historically, the enthusiasm of donor agencies for CHW programs has wavered—these 
programs take time to develop and the results are often not visible within the short-term of an 
individual project. The critical importance of CHWs emerged during the recent Ebola crisis in 
Liberia and Sierra Leone, where in the absence of a well-structured health information system, 
CHWs played several key roles in educating communities, reporting new suspected Ebola cases 
and facilitating timely treatment.(121) As a result, a recent report endorsed by the Office of UN 
Special Envoy for Health, the World Bank, Partners in Health, Last Mile Health, the Clinton 
Foundation, governments of Ethiopia and Liberia and Johns Hopkins University, made a 
compelling case for investments in CHWs as a component of primary health care. (122) The 
results of our study further substantiate the recommendations presented in this report 
regarding continued and consistent investments by bilateral and multilateral donors in CHW 
programs. For countries to have strong national CHW programs, coordination of different 
financing sources, and long-term financial commitments from domestic and international 
donors is important.  Resources should be mobilized to support CHW programs independent of 
other programs, as well as a key component integrated with other vertical health programs. 
Furthermore, CHWs may play a critical role in addressing several objectives under the 
Sustainable Development Goals (SDGs). The first International Symposium on CHWs 
emphasized the importance of CHWs in the realization of universal health care and the SDGs. 
The Symposium resulted in the Kampala Statement which noted the role of CHW in addressing 
seven SDGs—“SDG 1 (ending poverty), 2 (ending hunger and ensuring food security), 3 (health 
and wellbeing), 5 (gender equality), 6 (clean water and sanitation), 10 (reduce inequalities), and 
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17 (partnerships for global health)”.(123) In order to tap into the potential contributions of 
CHWs towards the SDGS, it is vital for donor agencies to support evidence-based decisions on 
the type of interventions that can be effectively delivered by CHWs. This is already being done 
to some extent with the recently published WHO OptimizeMNH guidelines for optimizing 
health worker roles for maternal and newborn health through task shifting. The guideline 
recommends the interventions that can be safely administered by CHWs, and also identifies a 
number of interventions where the evidence is inadequate.(124) As we work towards the SDGs, 
it is important that research to address these gaps in evidence is supported by donor agencies.  
FUTURE RESEARCH DIRECTIONS 
The above discussion has highlighted three primary areas where future research can aid 
in strengthening community health worker programs and improving community health 
outcomes. First, CHWs are often overburdened with a wide array of responsibilities.(125) While 
they are effective in addressing certain barriers to healthcare utilization, they should not be 
viewed as a panacea for all health problems at the community-level. Their roles and 
responsibilities should be thoughtfully guided by evidence on what interventions can be safely 
and effectively delivered by them. Our study looks at the impact of the ASHA only on the 
coverage of interventions; future research should be extended to assess and take into account 
the quality of services delivered by the ASHA as well. Given the acute shortage of health care 
workers in many low-income settings, the questions around CHW programs need to shift from 
whether such programs work to what are some specific services that can be safely and 
effectively provided by well-trained CHWs. The WHO OptimizeMNH guidelines highlight 
several specific areas where the lack of evidence limits our ability to provide recommendations 
on services that can be safely delivered by CHWs.(124)  
 67 
Second, time and again, CHW programs have been implemented at scale without 
adequate attention to the compensation provided to the CHWs. Lack of appropriate incentives 
result in poor retention of the CHW and high rates of turnover; this in turn, not only hampers 
the success of such programs, but is also costlier in terms of the cost to recruit, train and replace 
the CHW. (68) The ASHA program has experimented with performance based financing to 
incentivize the ASHA, but the impact of the financing mechanism on the activity and 
effectiveness of the ASHA needs to be assessed. Financial compensation is only one of the many 
influences that motivates CHWs to work in their communities.(68) Research studies should be 
developed to assess the impact of indirect non-material incentives, such as supportive health 
systems/environments, and other non-material incentives such as social recognition, in 
addition to financial incentives on the performance of the CHW.  
 Lastly, our study has highlighted the need to understand the factors that are associated 
with optimal scaling of CHW programs. As discussed previously, implementation strategies 
that work on a small scale cannot typically be replicated, as such, at the national level. The 
decentralized nature of the ASHA program, such that the implementation of the program varies 
across states, provides an opportunity to conduct more process evaluations to understand the 
role of other factors that are critical to retention and effectiveness of the ASHA. These may 
include factors such as opportunities for ongoing training, and mechanisms for providing 
supportive supervision and management support. Understanding the role of each of these 
factors in the successful implementation of the ASHA program can be valuable to the ASHA as 
well as to other CHW programs in determining the best areas for continued investments to 
support scaling of the program.  
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APPENDIX A: DEMOGRAPHIC CHARACTERISTICS OF THE STUDY SAMPLE 
IN IHDS-1 (2005) AND IHDS-II (2012) SURVEYS 
 2005 2012 
 Total population Total population 
 N=11670 % N= 13,881 % 
Maternal Age (yrs)     
15-19 438 3.75%  294  2.12% 
20-24 3361 28.80%  3,180  22.91% 
25-29 3979 34.10%  5,051  36.39% 
30-34 2241 19.20%  3,197  23.03% 
35-39 1180 10.11%  1,455  10.48% 
>=40 471 4.04% 704  5.07% 
Education     
No education 5312 45.52%  4,592  33.08% 
1-5 years 1774 15.20%  2,042  14.71% 
6-11 years 3287 28.17%  5,101  36.75% 
12 years or more 1091 9.35%  2,139  15.41% 
Missing 204 1.75%  8  0.06% 
Caste     
Forward caste 3012 25.81% 3,512  25.30% 
Other backward castes 4953 42.44%  5,919  42.64% 
Scheduled Castes 2706 23.19%  3,230  23.27% 
Scheduled Tribes 999 8.56% 1,191  8.58% 
Missing   29  0.21% 
Religion     
Hindu 9413 80.66% 11,152  80.34% 
Muslim 1627 13.94% 2,121  15.28% 
Others religions 630 5.40% 608  4.38% 
States     
Other States 5212 44.66% 6,081  43.81% 
High-focus states 6148 52.68%  7,278  52.43% 
Northeast states 310 2.66% 522  3.76% 
Urban/Rural residence     
Rural 8625 73.91% 9,886  71.22% 
Urban 3045 26.09% 3,995  28.78% 
Wealth quintile     
Lowest 3475 29.78% 3,766  27.13% 
Lower 2688 23.03%  2,918  21.02% 
Middle 2248 19.26% 2,553  18.39% 
Richer 1791 15.35% 2,440  17.58% 
Richest 1467 12.57% 2,204  15.88% 
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APPENDIX B: ASSOCIATION BETWEEN CLUSTER-LEVEL EXPOSURE TO ASHA MEASURED AS 
“INTENSITY OF EXPOSURE” AND MATERNITY SERVICE UTILIZATION OUTCOMES USING A LINEAR 
PROBABILITY MODEL WITH FIXED EFFECTS AT THE CLUSTER LEVEL 
 ANC-1 (N=24,920) ANC-4 (N=24,560) SBA (N=24,402) Facility birth (N=24,501) 
  β(95% CI) p value β(95% CI) p value β(95% CI) p value β(95% CI) p value 
Outcome 0.18 (0.106-0.254) 0.000 0.071 (-0.004-0.046) 0.065 0.281 (0.208-0.354) 0.000 0.263 0.195-0.332) 0.000 
Maternal 
Age (yrs) 
                  
15-19  1     1     1     1    
20-24 -0.014 (-0.061-0.034) 0.571 0.007 (-0.056-0.041) 0.768 0.001 (-0.041-0.043) 0.969 0.015 (-0.032-0.062) 0.528 
25-29 -0.000 (-0.048-0.048) 0.993 0.013 (-0.062-0.036) 0.603 -0.020 (-0.060-0.021) 0.340 -0.017 (-0.064-0.031) 0.495 
30-34 -0.010 (-0.063-0.044) 0.719 0.008 (-0.060-0.044) 0.767 -0.039 (-0.083-0.004) 0.078 -0.035 (-0.085- 0.015) 0.170 
35-39 -0.008 (-0.065-0.048) 0.770 0.005 (-0.050-0.060) 0.857 -0.007 (-0.059-0.044) 0.780 -0.028 (-0.086-0.029) 0.335 
>=40 0.000 (-0.071-0.072) 0.994 0.025 (-0.036-0.086) 0.426 -0.044 (-0.106-0.018) 0.163 -0.031 (-0.097-0.036) 0.362 
Education  -             -           
No 
education 
 1     1     1     1    
1-5 years 0.051 (0.031-0.071) 0.000 0.042 (0.019-0.065) 0.000 0.047 (0.020-0.074) 0.001 0.029 (0.002-0.056) 0.033 
6-11 years 0.062 (0.041-0.082) 0.000 0.096 (0.074-0.118) 0.000 0.092 (0.070-0.115) 0.000 0.091 (0.066-0.117) 0.000 
12 years or 
more 
0.072 (0.048-0.096) 0.000 0.175 (0.144-0.206) 0.000 0.131 (0.103-0.158) 0.000 0.140 (0.107-0.174) 0.000 
Caste  -                     
Forward 
caste 
 1     1    1    1    
Other 
backward 
castes 
-0.028 (-0.049--0.008) 0.007 -0.013 (-0.036-0.011) 0.289 -0.013 (-0.035--0.010) 0.267 -0.019 (-0.044-0.005) 0.120 
Scheduled 
Castes 
-0.013 (-0.038--0.011) 0.291 -0.036 (-0.063- -
0.009) 
0.010 -0.022 (-0.048-0.003) 0.083 -0.031 (-0.061--0.001) 0.046 
Scheduled 
Tribes 
-0.041 (-0.080-0.001) 0.042 -0.032 (-0.076-0.011) 0.143 -0.078 (-0.129--0.027) 0.003 -0.075 (-0.123--0.026) 0.003 
Religion  -                     
Hindu  1     1     1     1    
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Muslim 0.009 (-0.023-0.042) 0.582 -0.009 (-0.052-0.033) 0.659 -0.024 (-0.060-0.012) 0.196 -0.065 (-0.010- -
0.021) 
0.004 
Others 
religions 
-0.002 (-0.026-0.023) 0.900 0.026 (-0.026-0.078) 0.326 -0.007 (-0.039-0.024) 0.642 -0.006 (-0.040- 0.029) 0.748 
Urban/ 
Rural 
residence 
 -                     
Urban -0.074 (-0.134-0.014) 0.016 -0.055 (-0.191-0.081) 0.426 -0.078 (-0.173-0.016) 0.104 -0.052 (-0.139-0.035) 0.244 
Rural  1     1         1    
Wealth 
quintile 
                  
Lowest  1     1     1     1    
Lower 0.056 (0.030-0.081) 0.000 0.053 (0.028-0.078) 0.000 0.054 (0.028-0.080) 0.000 0.022 (-0.006-0.050) 0.127 
Middle 0.088 (0.059-0.116) 0.000 0.090 (0.061-0.119) 0.000 0.099 (0.070-0.128) 0.000 0.075 (0.043-0.108) 0.000 
Richer 0.090 (0.061-0.119) 0.000 0.105 (0.072-0.138) 0.000 0.117 (0.087-0.147) 0.000 0.098 (0.064-0.133) 0.000 
Richest 0.109 (0.079-0.140) 0.000 0.154 (0.116-0.192) 0.000 0.147 (0.112-0.182) 0.000 0.136 (0.094-0.178) 0.000 
                    
Parity -0.028 (-0.034--0.021) 0.000 -0.019 (-0.025--0.013) 0.000 -0.035 (-0.043--0.027) 0.000 -0.031 (-0.036- -
0.026) 
0.000 
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APPENDIX C: ANALYSIS OF HOUSEHOLDS THAT WERE LOST TO FOLLOW 
UP IN IHDS-II 
Table 8: Characteristics of households that were lost to follow up in IHDS-II compared to 
households that were interviewed in both rounds 
 Households lost to 
follow-up 
Households interviewed 
in both rounds 
p-value 
 (N=6911) (N=34,643)  
Avg. Number of individuals in 
the household 
4.24 5.38 0.000 
Avg. number of children in the 
household 
1.22 1.73 0.000 
Avg. number of married women 
in the household 
1.01 1.26 0.000 
Avg. number of married men in 
the household 
1.00 1.21 0.000 
Avg. household asset score (0-30) 14.34 11.84 0.000 
    
Caste/religion categories N(%)   0.000 
Brahmin 564 (8.16) 1857(5.36)  
Upper Caste 1,459 (21.11) 5,692(16.43)  
Other backward Caste 2,069 (29.94) 11,999(34.64)  
Scheduled Castes 1,081 (15.64) 7,252 (20.93)  
Schedules Tribes 530 (7.67) 2909(8.40)  
Muslims 904 (13.08) 3804(10.98)  
Other religions (Sikhs, Jains, 
Christians) 
304(4.4) 1130 (3.26)  
    
Rural/Urban N(%)   0.000 
Rural 2764 (39.99) 23,970 (69.19)  
Urban 4,147(60.01) 10,673 (30.81)  
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Table 9: Study outcomes among eligible women (with a live birth in the five years preceding 
the interviews) from households that were lost to follow up in IHDS-II compared to women 
from households that were interviewed in both rounds 
 Households lost 
to follow-up 
Households 
interviewed in 
both rounds 
p-value 
    
Any antenatal care   0.000 
Total number 1646 9924  
No ANC 215 (13.06) 2247 (22.64)  
At least one ANC visit 1431 (86.94) 7,677 (77.36)  
Skilled birth attendance   0.000 
Total number 1,643 9,994  
Birth by non-medically trained provider 490 (29.82) 4,457 (45.09)  
Birth by medically trained provider 1,153 (70.18) 5,427 (54.91)  
Birth in a health facility   0.000 
Total number 1,646 9,965  
Birth at home 580 (35.24) 5,467 (54.86)  
Birth in a health facility 1,061 (64.46) 4,432 (44.48)  
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